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PEDEPAT

[TosicHroBabHA 3aMMCKa 10 AUIIOMHOI KBadidikaiiiHoi podoTH Maricrpa:

92 c., 26 puc., 4 Tabmn., 3 noxa., 9 mxepen.

ITPOJAK HOBHIB, IOBIPKA YOBHIB, AHCAMBJII /IEPEB PIIIIEHD,
[TPOI'HO3YBAHHA, MAIIIMHHE HABYAHHA.

OG’exT pobOTH — TIporiec Mpoaaxy 4oBHIB. [Ipenmer poOoTH — MeToIU
MIATPUMKH MIPOJIaXKy YOBHIB. MeTa poOOTH — po3po0UTH IIporpamMHe 3a0e3neueHHs
HNIATPUMKU TPOJAXXKy YOBHIB JJIg 3a0€3ME€UEHHs pIIIEHb CTOCOBHO BU3HAYEHHS
BapTOCTI MPOJIAKy HA OCHOBI JIAHUX.

Marepiayu, MeToM Ta TeXHIUHI 3aco0u: MoBa Python ta Python-naketn ms
po3poOKkH, ppeiiMBopk BeOpo3pooku Django, cucrema kepyBaHHS 0a3aMu JaHUX
MySQL.

PesynpraTu. CTBOpeHa nporpama npu3HayeHa Jjisl mATPUMKA BUCTaBICHHS
BJIACHUX HOBHMX a00 BXKMBAaHMX YOBHIB I TMPOJAXy IUISIXOM CTBOPEHHS
BIJIMOBIJIHUX OTOJIONICHb, CTBOPEHHS, MIATBEPIKEHHSI a00 BIAXUJICHHS 3asBOK Ha
npua0aHHS YOBHIB, TMOIIYKY HEoOXiAHMX 4oBHIB. KopucTtyBauam HamaeTbcs
MO>KJIMBICTh CTBOPIOBATH BIIACHI JOOIPKM YOBHIB, 10O MOBEPTATUCH JO PaHIIIE
B1J1IOpaHuX.

BucnoBku. HaykoBa HOBHU3HA pOOOTH MOJSATaE B METOMAI MPOTHO3yBaHHS
BapTOCTI MPOJIaXy YOBHA, SKUH HAa OCHOBI O3HAK OTOJIONICHHS PO MPOJIaXK YOBHA
BH3HAYA€ CTBOPEHHS 1 HaBYAHHS MOJCHI SIK aHcaMOIo aepeB pimeHs Random
Forest, 1m0 103BoIsiE MPOBECTH PEKOMEHAIIHE OI[IHIOBAHHS BapTOCTI YOBHA IS
dbopMyBaHHsI MiCYMKOBOT'O OTOJIOIIEHHS.

["any3b Bukopuctanus. [linTpumka npojaxxy 4OBHIB, BKJIFOUAIOUH HOBI Ta Ti,
mo Oyiau y BHKOPWUCTaHHI, BiJ] IHIWBIAyaJdbHUX BIACHUKIB a00 IUJIEpPIB UM

BJIACHHMKIB 3 HEBEJIMKOI KIJIBKICTIO YOBHIB.



ABSTRACT

Explanatory note to the diploma qualifying work of the master: 92 pages,

26 figures, 4 tables, 3 appendixes, 9 sources.

BOAT SALES, BOAT SET, DECISION TREES ENSEMBLE,
FORECASTING, MACHINE LEARNING.

The object of work is the process of selling boats. The subject of the work is
methods of supporting the sale of boats. The objective of the work is to develop boat
sales support software to provide data-driven sales value decisions.

Materials, methods and technical means: Python language and Python
packages for development, Django web development framework, MySQL database
management system.

The results. The created program is designed to support the listing of own
new or used boats for sale by creating relevant ads, creating, confirming or rejecting
requests for the purchase of boats, searching for the required boats. Users are given
the option to create their own sets of boats to return to the previously selected ones.

Conclusions. The scientific novelty of the work is in the method of predicting
the cost of selling a boat, which, based on the features of an announcement about the
sale of a boat, determines the creation and training of a model as an ensemble of
Random Forest decision trees, which allows for a recommended assessment of the
value of a boat to form a final announcement.

Field of use. Facilitating the sale of boats, including new and used ones, from
individual owners or dealers or owners with a small number of boats.
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HHEPEJIIK CKOPOYEHDb TA YMOBHUX ITIO3HAK

MAE — Mean Absolute Error;
MSE - Mean Squared Error;
RMSE — Root Mean Squared Error.



BCTYII

YoBHM HE MAIOTh TAKOT'O PO3IOBCIOKEHHSI SIK aBTOMOO1III, TPOTE II€ OKpeMa
cdepa, sika 3aCIIyrOBY€ yBaru, TUM OUTbIIE 3BAYKAIOUM Ha KIJIbKICTb BOJIONM, 5IKi € B
Ykpaini. Taki YOBHM MOXXYTh MaTH AyXe pI3HI TUIH, po3Mipu. BinmosigHo mayxe
pI3HHX KOPUCTYBAdiB 3 JyXKE PI3HUMU MOTpedamMu TOTPIOHO 3aTO0BOJILHUTU
BIIMOBITHUMU  TIPOTPAMHUMH  3acOo0aMM, BpaxOBYIOUM OCOOJHMBOCTI YOBHIB
MOPIBHSHO 3 aBTOMOOLISIMU, HAJAIOYU THYYKHN MTONIYK JIJIS ITHOTO.

BaxxnuBuM KpOKOM TiJ] 4ac BUCTABJICHHS BIIACHOTO YOBHA JJISl MPOJAXKY €
BU3HAYCHHS YMOB TaKOTO MPOJIaXxy, 3 SIKUX TOJIOBHOIO € BCTAHOBJICHHS BapTOCTI
YOBHA. 3BaKar0uM Ha cneuudiky pUHKY Ta NOTpedy B HOBUX MPOAABLSAX YOBHIB,
TOOTO PO3IIMPEHHI PHHKY, HEOOXITHO B OOOB’SI3KOBOMY TMOPSIKY TaKWU
nporpaMHuil 3aci0 3a0e3nmedynTH pPEeKOMEHAAIINHOK (YHKIIE, sKka O Moria
3alpOIOHYBATH MPOJABIIIO aJ€KBATHY BapTICTh s Horo yoBHA. Came Ha I[bOMY 1
Mae OyTH 3poOJIeHO aKIIeHT Y BHKOHYBaHiM poOoti. Lle crocyeTbcs He TUIBKH
MPOTPaMHOI peatizallii BIIMOBIAHUX MOXJIUBOCTEH, ajie 1 CTBOPEHHS BIJMOBITHOTO
MaTEeMaTUYHOTO IHCTPYMEHTY, 110 Ma€ 3a JOTIOMOTOK) BUKOPUCTAHHS aJ€KBATHHX,
MPaKTUYHO NPUAATHUX 3acO0IB MAIIMHHOTO HaBYaHHS BUPIIIUTA TPOOJeMy
MPOTHO3YBaHHS BAPTOCTI MPOAAKY YOBHIB.

Mertoo poboTH € po3poOKa MPOrpaMHOIO 3a0C3MEUCHHS TATPUMKH
NpOJaXy YOBHIB JJisi 3a0€3MEeUeHHs PIlIeHb CTOCOBHO BHM3HAYEHHS BapTOCTI

MIPOJIAKy Ha OCHOBI JIAHHUX.
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1 AHAJII3 ITPOBJIEMHU TA IOCTAHOBKA 3ABJIAHBb JOCJIIJIZKEHHSA

1.1 Orusx Be03acTOCYHKIB MiITPMMKH MPOJAKY YOBHIB

[Ipogaxk 4YOBHIB MIATPUMYETHCS PI3SHUMU MPOTPAMHUMM  PIIICHHSIMH,
MIPEICTABIICHUMH CIIOYATKy BE03aCTOCYHKaMH, a TIOTIM BXKE€ JTOJIATKOBO MOYKJIMBO 1
3aCTOCYHKaMH IHIITUX THITIB.

[Tpukmamom Takoro Be03aCTOCYHKY MIATPUMKH TMPOJAXy YOBHIB €

Boatsales.com.au (puc. 1.1) [1].

Part of
| escarch /Log i
Buy Sell Researct & Sign up/Log in carsales

2010 Riviera 4400 Sport Yacht

Dealer Boat - Used - New South Wales

$675,000

Ask the dealer a question

I'm interested, please contact me?

Fibreglass 44ft(13.41m) Mono Fibreglass, Cruising, Family, Leisure
Hull Material Length Hull Lifestyle

Call the dealer
0283178227 ©

Please enter full number shown, incl. area

Buy this boat with confidence

Boat History Report

i

nd more code

Pucynok 1.1 — Ctopinka yoBHa y mporpami Boatsales.com.au

Boatsales.com.au mo3BoJisse IIyKaTH 4YOBHH, BHUKOPHUCTOBYIOUM Pi3Hi
GbITBTpH, BKITFOYAIOYW TUIT YOBHA, BUPOOHUKA, IT1JTh BAKOPUCTAHHS YOBHA, KITFOYOBE
CJIOBO, OOMEXEHHS Ha Te€, UM 1€ TUIbKU HOBI, Y4 TUIbKM BUKOPUCTOBYBaHI paHilie
YOBHH, YU BCl pa3oM, MICIIE pO3TallyBaHHS YOBHIB, MiHIMQJIbHA Ta MaKCUMaJIbHA
BapTICTh YOBHA.

3a KO’)KHUM YOBHOM JIOCTYITHUN LIJTUHN Pl XapaKTEPUCTHUK, K1 I03BOJISIOTh

BU3HAYNTHCS 3 TUM, Ha CKIJIbKH BIH IMAXOAUTH 1]l IHTepecH KiieHTa (puc. 1.2).
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Part of
carsales

B 2010 Riviera 4400 Sport Yacht
Shinieh Call 028317 8227

Overview "

Network ID
Boat

Price

Need Insurance?
Length in Feet
Length in Metres
Hull

Hull Year
Segment

Usages

Registration Plate

Registration Status

Stock

Pucynok 1.2 — Xapakrepuctuku 4oBHa y iporpami Boatsales.com.au

KitieHT MOKe CTaBUTH 3aMUTaHHS MPOJABII0 YOBHA, CIIJIKYBATHUCS TaKUM
YyuHOM 3 HHUM. YOBHM MOXHa 30epiratd aJigs TOTo, 100 MOTIM J0JaTKOBO
neperasgatu. byap-skuil KOpUCTYBa4 MOKe BUCTABIISITH CBIM YOBEH HA MPOJAK, a
Jaii 1 KepyBaTH TaKUM OTOJIOIIEHHSM PO MPOJaXx YOBHA.

AutoRia (puc. 1.3) e mporpaMHUM pIIICHHSM, SIKE BIZIOME 00 MPOJAXKY
aBTOMOOWITIB, HEPYXOMOCTI, ajle TaKOX HaJa€ MOXJIMBOCTI MPOAAXKY 1 BOIHOTO
TpaHCHOPTy, ToOTO YoBHIB [2]. [IpoTe BapTO BKa3aTH, 110 B JAHOMY BHIIAJKy MOBa
Wje mpo Te, MO Taki MOXKJIMBOCTI € JIOAATKOBUMHU JI0O POOOTH 3 aBTOMOOLISIMHU Ta
HEPYXOMICTIO. 30KpeMa caM MOUIYK € CIUIbHUM JJIs1 PI3HUX HANPSAMIB, BIIOBITHO
HEOOX1THO O0MpaTH 3 MepeniKy BOAHUMN TpaHncmopT. [Ipu mbomy B camux ¢iabTpax
MOIITYKY OCTYITHI TUT Ky30Ba TPAHCIIOPTY, KpaiHa BUPOOHHK, MapKa YOBHA, MOJIETb
YOBHA, PIK BUPOOHUIITBA SIK 1HTEPBAJI MOXKJIMBUX POKIB Ta BapTICTh AK IHTEPBAJ
MO>KJINBUX 3HAYCHb.

[Tpore mnopiBHsiHO 3 Boatsales.com.au AutoRia mae Ttakox 1 jgemio
O0OMEKEHUH AT XapaKTEPUCTHUK CaMOTro YOBHA. 3BICHO, 110 11€ MOKHA JI€TaI3yBaTH
B ONHCI, OJHAK TaKMM YWHOM BTPAYa€TbCS CTPYKTypu3allis Iii€i iHdopmarii,

MOJKJIMBICTB IIIYKATH 3a HEIO, 1[0 HE 30BCIM € 3pyuHuM. Bianosigno momo AutoRia
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MOXKHA BKa3aTH Ha OOMEXEHICTh 3aCTOCYBaHHS ISl caMe MpoAaxy YOBHIB

(puc. 1.4).

~

RIAcom Astomobini  Hepyxomicte  AstosanuactuHu ™ 36ip Ha asto ans 3CY @ | £

,arjto ‘61\ BxuBaHi aBT0  HoBi aBT0  HoBWMHW  Bce And aBTo «

== lllykaeTe aBT0? 3CY Tew NnoTpebyloTh — AONOMOXM M, a MW NOABOIMO

YailTv B kabiHeT

(=

Po3LLMpPeHWA NOLLYK BXXMBaHUX aBTO

New! Baweani Hoei Mg npurox

*4 lMepesipeqwi VIN-rog
Brepwe Ha AUTO.RIA

[#] EnekTpokapu
Tun TpaHcnopTy Bonuwni TpaHcnopT

Tun kyzoea TiAPOLMKN CIOPTUBHUI TiApOUWKN TYPUCTHYHMI
Figpouuknu 3emcHapAan
Katep MoTopHa axTa

IHwi Tunu kyosy

KpaiHa BupobHKK ObepiTb KpaiHy

Mapka, Moaens, pik ObepiTb Mapky ObepiTe MOOEnL
Pix, Big Pik, oo
+ Ule mapka

¥ Bukniouuy asTo

BapTicTe Bi Mo $

B

3HailneHo 346 aeTo Q Mowyk

Pucynok 1.3 — CropiHka moiyky BOAHOTO TpaHCIIOPTY B mporpami AutoRia

Cam omuc 4voBHa B mporpami AuUtORia Bkimrodae ¢ororpadii, Ha3By,
TEKCTOBUM OMUC, TUIT YOBHA, KIJIbKICTh MICIIb Y YOBHI, 3arajIbHUM MPOOITr, ABUTYH Ta
MajuBO ABUTYHA, JJakopapOOBE MOKPUTTS, TEXHIYHUHN CTaH, 0COOJIMBOCTI CaJIOHY Ta
KoM(DopTy, HasiBHI 3ac00M MYJIbTUMETIa, BApTICTh, 32 SIKY BIACHUK MOKE TIPOJATH
yoBeH. TakoX MOXHa 3BEPHYTH YBary, 110 HaBiTh MEPEKIIOUYCHHS MDK PI3HUMU

YOBHaMH OpFaHiSOBaHO TaKMM YMHOM, IITO HAIIMC MICTHTH «HACTYIIHC aBTO».
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v MMepesipeHunin 6aHKkoM ©)
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Mpo ue aBTo We Hemae
KOMeHTapiB BiA NoKynuis

3HaeTe Ginblue npo ue
aBTo?

3anuwTe KOMeHTap i My nepesipumo,
wo6 sce Hyno yecHo

[usntnca Bci 78 hotorpadin v
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201 412 IuTepHeT-iHcnexTopis AUTO.RIA MoTopHa axta = 12 Micub
9 274 xomeHTapi 3a MicALb Mpobir 1 TUC. KM
Ak npuegHaTUCh A0 CNiNLHOTH Oeuryt 5.9 n (760 k.c./ 559 kBT) * [lu3ens

InTepHeT-iHcnekTopis?
Onuc

Bce npo nepesipiu asTo Ta npoaasyis
AZIMIT 38 FLYBRIDGE 40it 2010 pik

Mpo Geaneuni kynieni Ta npogaxi
$ixTa B ifeanbHOMY CTaHi, 3 CaMOl0 MaKCUMAarbHOK KOMMNMEKTAUIE0 Ta Cy4acHUum

D f G d ’ l]M3al;1HOM: 3HaxoauTeCA B Kuesi
Mepwua perictpauia - 2011pik

Mocunawua  Facebook Viber Telegram Twitter
Po3muTHeHa (npanop Ykpaixu)
Q 3bepertu B Obpare ] Yurati we ~
peve 12 rpyaus Nakodapbose nokpuTTA
Sk HoBe (D
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Pucynok 1.4 — Cropinka 4yoBHa B mporpami AutoRia

Tox 3arasiom B YkpaiHi Taki mporpamHi 3aco0u ayx’e OOMEXeH1 B CBOIX
MOXJIMBOCTAX. SIKIO JIOJATKOBO PO3TJISAATH BIAMOBIAHI CBITOBI aHAJIOTH, TO
MoskHa BuaLMTH Boat24 (puc. 1.5) [3]. Lle pimeHns Hagae mupokuii Hadip GinbTpiB
MOIIYKY YOBHIB, BKJIFOYAIOUH KaTETopit0, BapTICTh, PO3MIpH, MICIE pO3TalllyBaHHS,
pIK BUPOOHUIITBA, TUI MPOMO3UIIiil (BKJIIOYAE 30KpeMa BKMBAHUM YOBEH, CIIJIbHE

BUKOpPHUCTAaHHA YO0BHA, HOBHUM YOBEH a00 HOBHM YOBEH Ha 3aMOBJICHHs, 4@ TaKOX
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CTaH), BUpOOHMKA. TakoXX JOCTYMHUN PO3MIMPEHUH TMOIIYK, SKUHA 3a YOBHOM

JT03BOJISIE 3aaTH 111€ OUIbIIE KUIBKICTh MapaMeTpiB.

@ Boat24 Q  Buy Sell Dealers @ Logon = Menu

Q Enter the desired features (e.g. model or manufacturer, advertisement ID) Search

Category Sailing ... Type N Price v Dimensions £ Location N Manufacturer v
Year W Motorization N Hull v Steering N More Filters Reset Filters

Sailing Boats

6'337 Ads Found M save Search Order by Relevance

DAYSAILER, REGATTA BOAT, SAILING YACHT EUR 32.500’_
Hunter Boats Hunter Formula 28

IOR Racer 1/2 ton Used Boat

Year Built 1985

8.50 x 2.50 m Dimensions

1x10 HP / 7 kW Engine Performance m

© Netherlands

DAYSAILER, REGATTA BOAT, SAILING YACHT EUR 162.000,—
L30 One Design -50% | Harbeck trailer | Highest specs

Racing sails, €20k Victron system, autopilot, priced -50% Used Boat

Year Built 2021

9.25x2.54 m Dimensions

1x12 HP / 9 kW Engine Performance m

© Romania » Eforie

Pucynox 1.5 — Ctopinka nouryKy 40oBHIB y miporpami Boat24

3a 4YOBHOM TaKOX BHJA€THCS BEIMKA KUIBKICTh XapaKTEPUCTHK 3

BIIIIOBITHUMH 3HAUYEHHSIMH.

1.2 TlopiBHSIHHA aHAJIOTIB PO3POOKH BeO3ACTOCYHKY MiATPUMKHU

NPOAAKY YOBHIB

Jlo ¢iHaIbHOrO MOPIBHSHHS BHECEHO OKpIM caMoi MpOorpaMy MiATPUMKU
IpOjaky YOBHIB, SIKy HMOTPiOHO cTBOpuTH, Boatsales.com.au, ockiibku BOHa Mae
JOCTaTHLO OJIM3bKI MOKIMBOCTI 3 Boat24 3okpema, Ta AutORia, 1o mpeacrasisie

CTaH raiysi B Ykpaini (Tabm. 1.1).
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Tabmuig 1.1 — [HopiBHSHHS aHAIOTIB pO3pOOKH Be03aCTOCYHKY MIATPUMKHU

MIPOJIaKy YOBHIB

[Toka3Huk Boatsales.com.au AutoRia Po3pobOka
bararomapameTpu3oBanuit
. Posmmpenun Cranpaptauil | Po3mmpenunii
MOIIYK YOBHIB
XapakTEepUCTUKN YOBHA B . . .
. Posmupen1 CranpapTHi Posmupen1
OTOJIOIIEHH1
ABTOMOO11,
o HEPYXOMICTB,
Crnemianizaris YosHu YosHu
BOJIHUI
TPAHCIIOPT
BucraBnenns yoBHa Ha
+ + +
IPOAAK
CtBOpeHHs 1001poK
— — +
YOBHIB
PexomenmyBaHHs BapTOCTI
npoaay 4YOBHa IJIs — — +
BJIACHUKA

BukirouHuMu 0coOMMBOCTSIMU PO3POOKH MpOrpaMu MIATPUMKH MPOIAKY

YOBHIB € HAsIBHICTb MOXJIUBOCTI CTBOPEHHS JIOOIPOK YOBHIB, PEKOMEHIYBaHHS

BapTOCTI POy YOBHA JJIs BIaCHUKA. J0/TaTKOBOIO OCOOJIHMBICTIO, SIKA € 3PYYHOIO

JUISl YKPaiHCHKOTO PUHKY € HAsBHICTh PO3IIMPEHUX XapaKTEPUCTUK y YOBHA B

OTOJIOIIEHH] Ta 6araronapaMeTpu30BaHOIO MOLIYKY YOBHIB.

1.3 BucHoBkH 3a po3aiziom 1

3aBIaHHs, Kl

nepeadavyaroTbCesl Uil JOCSATHEHHS METH  PO3pOOKHU

IPOrPaMHOTO 3a0e3MeUeHHS MIATPUMKH MTPOJIaXy YOBHIB JUTsl 3a0€31eUeHHS PillleHb

CTOCOBHO BU3HAYEHHSI BAPTOCTI IPOJIAXKy HA OCHOBI IAHUX
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— BUKOHATH aHaJli3 MIATPUMKH MIPOJIaXKy YOBHIB;

— PO3pOOUTH METO/] BU3HAYCHHS PEKOMEHA0BAHOI BAPTOCTI MPOAAKY YOBHA,

— BUKOHATHU MTPOEKTYBAHHS MPOTPAMH M ATPUMKH MPOIAKy YOBHIB,

— pearizyBaTH Nporpamy MiATPUMKH MPOJaXKy YOBHIB,;

— BUKOHATH EKCIEPUMEHTAIBbHE IOCITIHDKCHHS MPOTHO3YBAHHS BapTOCTI
MPOJIAXKy YOBHA.

VY poszaini 1 B pe3ysibTaTi BUKOHAHHS OISy BE03aCTOCYHKIB MiATPUMKHU
MpOJaXXy YOBHIB, B SKOMYy B OCHOBHOMY OyJIO PpO3TJISHYTO TPOTpaMu
Boatsales.com.au, AutoRia, Boat24, BpaxoBaHO iX OCHOBHI MOXJIMBOCTI Ta CITOCIO
MIITPUMKH IIUX MOXJIMBOCTEH, BU3BHAYEHO OCHOBHI HEJOJIKH, a TAKOXK SIK pe3yJIbTaT
BCTAHOBJIEHO T1 XapaKTEPUCTHKU MPOrpaMH, [KI MalTh OyTH BIAMIHHOCTSIMHU
Iporpamu, 10 Po3pooIIsiETbes. BUKITIOUHUMU 0COOIMBOCTSIMU PO3POOKH MPOTrpaMu
HNIATPUMKHU NPOAAXKy YOBHIB € HASIBHICTh MOKJIMBOCTI CTBOPEHHS J100IpOK YOBHIB,

PEKOMEHAYBaHHS BapTOCTI MPOJAXKy YOBHA JIJIs BIIACHUKA.
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2 MATEPIAJIN 1 METOHN

2.1 3agaya NporHo3yBaHHs BAPTOCTi MPOAAKy YOBHA

[Ipogaxk 4OBHIB 0OOOB’SI3KOBO 0a3yeThcs Ha (POpPMYBaHHI OTOJIOIICHHS.
YactuHoto (hopMyBaHHS OTOJIOMIEHHS € BU3HAUYEHHS BapTOCTI YOBHA, 3a SIKOIO Ma€
BiI0YBaTUCS MTPOJAX.

VY nesxux cuTyallisix BJIACHUK YOBHA OJ[pa3y Mae CTally JyMKY LI0JI0 TOTO,
3a SKOI0 BapTiCTIO Mae OyTH MpoaaHo 4oBeH. OJHaK, B IHIIMX BHUMAJKaX TaKy
BapTICTh MOTPIOHO cdopmymoBaTH. A JIsi 1BOTO HEOOXiJHE BUHECEHHS
peKoMeHalli 11010 YOBHA.

Y napyromy BHWIIagKy BWUHECEHHS PEKOMEHJAIil I0J0 BapTOCTI YOBHA
peanizyeThCsl HA OCHOBI HAsIBHUX JIAHUX, 1110 MIPEICTABIICHI BUOIPKOIO JaHUX TPO Ti
YOBHHU, K1 B)K€ BUCTABJICHI Ha MPpOJax ado paHiiie OyIu BUCTABIICHI.

3amagya mpOrHO3yBaHHS BapTOCTI MPOAaKy YOBHA MOJISATAE B TOMY, 1100 HA
OCHOBI CIIOCTEPEXEHb, AKI XapaKTepPU3yIOTh CTBOPEHI paHillleé OTOJIOUICHHS MpO
IPOJaX YOBHIB, BU3HAUWUTU MEBHOTO BUIIAAY (DYHKIIOHAIBHY 3QJIEKHICTh MIXK
BXITHUMHU O3HAaKaMH, 110 BCTAHOBJIOIOTh XapaKTEPUCTUKU YOBHA, Ta BaPTICTIO
YOBHA.

BxinH1 o3Haku as MoJeni, sika 1 popmye 110 PyHKIIOHANIbHY 3aJ1€XKHICTb,
MPE/ICTABIICHI HACTYITHUM Ha0OpOM:

— TUN 4YOBHA (HAMpHKIAJA, COOPTUBHHIM YOBEH, MOTOpHA SXTa a0 IHILWN
OII0HH# THII);

— BUPOOHUK YOBHA,

— JI0JJATKOBI XapaKTEepUCTUKU TUITYy YOBHA (HAmpHKiIaA, YOBEH, 10 OyB y
BHKOPHUCTaHHI, 800 HOBUH, TU3CIPHUN YOBEH TOIIIO);

— PiK BUTOTOBJICHHS YOBHa,

— IOBXXMHA YOBHA;

— IIMPYHA YOBHA,

— OCHOBHHUM MaTepial, 3 IKOr0 BUTOTOBJICHUHN YOBEH;

— JIOKaIlis, JIe YOBEH PO3TaIlllOBAHHM,
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— KUIBKICTh TIEPETJISIIIB OTOJIOMIEHHS PO MPOJa) BIAMOBITHOTO YOBHA 3a
OCTaHH1 7 JIHIB.

BuxiHOI0 03HAKOIO € BapTiCTh YOBHA.

BignoBigHo 11 po3B’s3aHHS i€l 3aaadi, fSKa 3a CYTTIO MAaIIUHHOIO
HAaBUYaHHS € 3a7a4€i0 MPOTHO3YyBaHHS, HEOOXIHO CTBOPUTH MOJENb, sSKa OW Ha
OCHOBI HaBYaJIbHOI BUOIPKM MaHWX BCTAHOBWJIA 3aJICKHICTh MDK BXIJTHUMH
O3HAKaMH, 1110 XapaKTEPHU3yIOTh OrOJIOIIEHHS MPO MPOJIaXk YOBHA Ta CaM YOBEH, Ta
BapTicTiO YoBHA. [Ipu mboMy Habip BXiAHHUX O3HAK MoOXKe OyTH 3MEHIICHHM abo
MEPETBOPEHUM 3 IMOYATKOBOTO 3a HEOOXIJHOCTI, aJKe 1€ MOKE BIUIMBAaTH Ha
pe3yabTaTH NPOTHO3YBaHHS.

Toni ayist Toro, o6 Taky 3agavdy MPOTHO3YBAHHS BapTOCTI MPOJIaKy YOBHA
pO3B’sA3aTH, HEOOXIJIHO CTBOPUTHU BIAMOBIAHMN MeToA. MeToj NpOrHO3yBaHHS
BAapTOCTI MPOJIayKy YOBHA IMOBUHEH BHM3HAYaTH T€, 5Kl BX1AHI O3HAKU MAlOTh CTaTH
O3HAaKaMH MOJIEJNI Ta B IKOMY CaMe BUIJIS/II, HA OCHOBI SIKO1 MOJIEJI1 MPOTHO3YBAHHS
Ma€e BUKOHYBAaTHUCh, SIKa CTPYKTypa HaBUYajbHOI BHUOIPKM JaHMX Mae OyTH

3aMpoONOHOBAHA.

2.2 MeToJ MPOrHO3yBaHHA BapTOCTi MPOIaKy YOBHA

3anponoHOBaHU METO/] MPOTHO3YBaHHSI BAPTOCTI MPOJIaXy YOBHA, KUl Ha
OCHOBI O3HAK OTOJIOIICHHS MPO MPOAaK YOBHA BU3HAYAE CTBOPEHHS 1 HABYAHHS
MOJIeNIi K aHcaMOJIi0 JepeB pimeHb Random Forest, 1o m03BoJise TMPOBECTH
pEeKOMEHaIliiHe OIIHIOBaHHS BapTOCTI YOBHA i (DOpMyBaHHS IiJCYyMKOBOTO
oroJiomeHHs, popmMye HayKOBY HOBU3HY poOoTH. CyTh TaHOTO METOMAY IMOJISITa€ B
TaKiil OCIIJOBHOCTI €TaITiB.

Ha nepmomy erami gopMyeThcsi HaBYaJIbHA BHOIpKa JAAHUX MPO MPOJAK
YOBHIB.

Jlnst popMyBaHHS HaBYAJIBHOI BHOIPKM TOTPIOHO CHEpIITy MEePEeTBOPUTH
BapTICTh YOBHIB y €AWHI OAWHUIN. ['pomioBi OAMHMII MOXYTh BUOUpATHCS Yy

3arajibHii BamioTi abo y MicueBiid BamioTi. ['osoBHe, 00 BCl 3HA4YE€HHS Oyiu
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NepeBeIeH1 /10 €/IMHOI BaJIIOTH, BUKOPUCTOBYIOUH aJIEKBAaTHUN Kypc OOMIHY BaJltOT.
AJleKBaTHUM KypcoM OOMIHY BalllOT € TOH KypcC, SIKUd BUKOPHCTOBYBABCSl Ha
MOMEHT CTBOPEHHSI OTOJIOLIEHHS MPO MpOJak BIAMOBIAHOTO 4yoBHA. Ll morika
nepeadayae  MOXKJIMBICTh 3aCTOCYBaHHS JAHOTO METOAYy i  poOOTH 3
OTOJIOIIEHHSMHU PO MPOJIaXK YOBHIB 3 PI3HUX KpaiH Ta BIANOBIIHO TOJIOBHE Y PI3HUX
BaJIOTax. SIKIO BHUKOPUCTOBYETHhCS OJHA ¥ Ta caMa BalioTa i OOYHCIIEHB
MOYaTKOBO, TO Taka MpobyieMa B3araji He BUHUKAE.

JI7ig TakuX BX1JHUX O3HAK Ma€ OyTH BCTAHOBJICHO KaTeropiajibHe 3HAaUCHHS,
TOOTO KOKHE MOKJIMBE 3HAYEHHS BIAMOBIIHOI O3HAKM Ma€ OyTH MEPETBOPEHO Ha
BIJINOBIJIHE YHUCJIO, AK€ 1€ 3HAYCHHS YHIKaIbHO 1AeHTH(IKY€e (BCl yHIKalbHI
3HAYEHHS TaKUM YHHOM MarOTh OyTH BCTAHOBJIEHI):

— THUI YOBHA,;

— BUPOOHUK YOBHA;

— JIOATKOB1 XapaKTEPUCTUKHU THITY YOBHA,;

— OCHOBHMI Marepiall, 3 IKOro BUTOTOBJIEHUN YOBEH;

— JIOKAIlisl, 16 YOBEH PO3TALIOBAHUIA.

Oxkpim TOTO 3 BUOIpKH MatOTh OyTH BUIIy4€HI BC1 AyOJIIKaTH OTOJIOMIEHB PO
MPOJIaXK YOBHIB.

BapricTs yoBHa Mae OyTH HOpMaJIi30BaHa JJisl 3HAXOJKEHHS B IHTEpBaJIl BiJl
0 mo 1. JIns upboro BiJIMOBITHO BU3HAYAETHCS MiHIMAJIbHA Ta MaKCUMaJlbHa ICHYIOY1
BapTOCTI MPOJAaXy YOBHA B OTOJIOLIEHHSIX Y HaBYAJIbHIM BUOIPIII TAHUX.

Ha apyromy etami mae OyTu CTBOPEHO MOJENb MPOTHO3YBAaHHSA BAapPTOCTI
IpOAaKy YOBHA, JIJIsl YOTO 3aIIPOIIOHOBAHO CKOPUCTATUCh aHCAMOJIEM JIEPEB PillIEHb
Ha ocHOBI MeToxy Random Forest [4]-[5], 3anatoun BianoBiHY KUIBKICTh JACPEB Y
aHcaMOJIl TIPH IIbOMY.

Ha tperbomy erami mae OyTH peasii3oBaHO 3a MiATOTOBJIEHOIO BHOIPKOIO
JaHUX PO MPOJIaX YOBHIB HABUAHHS MOJIe/i Ha OCHOBI Metoay Random Forest. V
mpolieci peasnizallii mporpaMy HaBYeHA MOJIEIb MPOTHO3YBaHHS BAPTOCTI MPOJAKY
YOBHIB Ma€e OyTH 30epexeHa Ta 3aBaHTaKyBAaTHCh /U1 BAKOHAHHS TIPOTHO3YBaHHS

BapTOCTI TMPOJAXy YOBHA, KOJIM TaKa HEOOXIJHICTh BHHHKaE. MOMEHTOM



20

HEO0OX1THOCTI € MOMEHT CTBOPEHHS a00 BIJIMOBIAHO pearyBaHHs OTOJIONIEHHS MPO
IIPOJIaXK YOBHA.

Ha geTBepTOoMy eTarmi CTBOPIOETHCS OTOJIONMICHHSI PO MPOAAK YOBHA, a 3a
IIUM OTOJIOIICHHSM BUKOHYETHCS (DOPMYBAHHS XapaKTCPHUCTUK YOBHA SK BXIJHHUX
o3Hak Mozeni. lle dakThuHO exk3eMIUIsAp AaHMX 3 HA4albHOI BUOIPKH, SIK BOHA
dbopMmyBasiach Ha TIEpPIIOMY €Talli, MPOTEe BkKe 0€3 BCTAHOBIICHOT BapTOCTI YOBHA.
BapricTh 4oBHA OOYHCIIIOETHCS MPOTPAMHO 3a JOMOMOIOK HaBYCHOI MOJIEi Ha

NOTIepEIHbOMY, TPETbOMY eTari (puc. 2.1).

no4yamoE

.

BWMAINeHHA HATopy OaHWX Ta
BANMYyYeHHA OyOnikaTie

NEpETEOPEHHA BAPTOCTI YOBHIB 3
HABYaNsHOI BUOIDEM JaHWX ¥ EQWHI
MPOLIOBT OIMHMLL

ECTEHOEMNEHHA KETeropiansHME 0ZHaK
HaedansHoI BWOIDEW JaHMx

.

HOpMAaNizaLR BADTOCTI YOBHIE ¥
HaBEYansHIA BUTIpL faHux

.

CTEODEHHA MOOENi NPOrHO3YBEHHR Ha
ocHoel meTony Random Forest

HaB4aHHA MOLEMNI Ha OCHOBI MeTooy
Random Forest Ta HasdansHol

BUDIPKW OaHWx

NpeacTaBneHHA OroMoLeHHA Npo
Npogas YOBHA Y BUIMALI 3H3YeHs
BXiOHAX 03HAK MOOEN

NPOrHOzyEaHHA BAPTOCTI NpONAHKY
YoEHa

l

KIHELE

Pucynok 2.1 — Metoa nporao3yBaHHsI BApTOCTI MPOIaKy YOBHA
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2.3 BucHoBKkHM 3a po3aijiom 2

Y miaCyMKy po3din 2 SK OCHOBHHUM pe3yNbTaT Ma€ HAayKOBY HOBHU3HY
po0OTH, 110 MOJSTaE B METOJII TPOTrHO3YBaHHS BAPTOCTI MPOJAXKy YOBHA, KU Ha
OCHOBI O3HAK OTOJIONICHHS MPO MPOAaXK YOBHA BU3HAYAE€ CTBOPEHHS 1 HAaBYAHHS
MoJiel SK aHcaMOro jgepeB pimenb Random Forest, mo mo3Bossie mpoBecTH
peKOMeHaIllfHe OLIIHIOBaHHS BapTOCTI YOBHA g (OpMYBaHHS IT1JICYMKOBOIO

OTr'0JIOIICHHA.
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3 ITIPOEKTYBAHHA ITPOT'PAMHOI'O 3ABE3IIEYEHHSA

3.1 Bubip moBH Ta 3aco0iB po3pooku

[TopiBHsSHHA Mg yac BHOOPY BeOGPEHMBOPKY IS PO3POOKU IMPOTpaMU
HiATPUMKH TIPOJIaXKy YOBHIB 3BeJICHO 710 BeOperimBopkiB Django [6] ra Laravel [7]
(Tabm. 3.1).

Tabmuis 3.1 — Bubip Be6hpeiiMBOpKY 17151 pO3pOOKH MPOrpaMu MiATPUMKA

POJIaXKy YOBHIB

Django Laravel
Tur nponoHOBaHOTO
_ BebdperimBopk BebdperimBopk
plIIEeHHS
MoBa cTBOpEHHS Python PHP
[ToTpebye noaaTkoBOi
[TinTpMKa BHCOKOTO oInTUMI3aIi I
. [IpunaTHuii
Tpadiky 3a0€3Me4YeHHs TOTO K
piBHS
_ . Bucokwuii, mmpoka
PiBeHb miaTpUMKH o .
KUIBKICTb aKTYJIbHUX pmmi

MAIIIMHHOTO HaBYaAHHSI _
3ac001B

Bucokwuii piBeHb .
. Bucokwuii piseHs
be3neka HiATPUMKH, BEJIUKA .
. HiATPUMKU
KUIBKICTh IPAKTUK

[TincymkoBo oOpano Django, amke el BeOGpeHMBOPK Mae Kparry
MIATPUMKY BHCOKOTO Tpadiky, IO JJO3BOJISAE€ Kpalle MaciTadyBaTh MPOEKT B
MOAJIBIIIOMY, OKPIM TOTO JICIO OiIBIIY KITBKICTh 3aCO0IB MIATPUMKH OE3IMEKH Ta

3a paxyHOK MoBH Python kparmii piBeHb MIATPUMKH MAIIMHHOTO HABYaHHSI.
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3.2 MoaenwBaHHs po0oTH 3 mNporpamMor0 3a (PYHKIiOHAJIbHUMHU

BUMOIraMu

VY mporueci MoAEOBaHHS pOOOTH 3 IPOTPaMoI0 MIATPUMKH MPOIaXKy YOBHIB
OyJ0 BU3HAYEHO TaKUU PsIJl CLEHAPIiB JIJIs1 KOPUCTYyBaya.

— aBTOpHU3AIliS;

— TIOIIYK YOBHIB JIJIsl IPUI0AHHS;

— CTBOPEHHSI OTOJIOLIEHHS NP0 MPOAAK YOBHA, BKIKOYAKOYM BU3HAYEHHS
PEKOMEH/I0BaHOI LIIHU MPOJaKy YOBHA,;

— BIATBOPEHHSI MEPENIKY OTOJIONIEHD PO MPOJak YOBHIB Y KOPUCTYBaya,;

— BIATBOPEHHS MEPEJIKYy OrOJIOMEHb PO MPOJIaX BIACHUX YOBHIB;

— TIEpEerJIsA] OrOJIOMIEHHS PO NPOAAXXK YOBHA,;

— BII0I00aHHS YOBHA 3 OTOJIOIICHHS,

— BIATBOPEHHSI MEPEJIIKY YOBHIB, YIIOJ00aHUX KOPUCTYBAUEM;

— CTBOPEHHS JI001pKH YOBHIB,;

— JI0JJaBaHHS YOBHA /10 JOOIPKH;

— MOJaHHsI 3asBKU Ha NPUI0AHHS YOBHA;

— MITBEPKCHHS 3asiBKU Ha PUA0aHHS YOBHA,;

— BIATBOPEHHS MEPENiKY 3asiBOK Ha PHUI0aHHS YOBHA,

— BIITBOPCHHS BJIACHHUX 3asBOK Ha MpUI0aHHS YOBHA,

— BIATBOPEHHSI MEPEIIKY YOBHIB 3 JOOIPKH;

— BIATBOPEHHS MEpPeNiKy J0OIPOK KOPUCTYBaua;

— aJIpeCyBaHHS 3allUTaHHS IPOAABIIO YOBHA,;

— BIJIMPABJICHHS BIAMOBIA1 HA 3alUTaHHS NMPOAABIIIO YOBHA,;

— BIATBOPEHHSI MEPEIiKy BCIX MOKYMI[IB YOBHIB, K1 MOCTABWIIN 3alIUTAHHS,

— BIATBOPEHHSI TEPeiKy BCIX NPOJABLIB, SKUM TIOCTaBUB 3alUTaHHS
MOKYyTElb;

— BIATBOPEHHS 3alIUTaHb MIXK MPO/IABIIEM Ta MOKYIILIEM YOBHA,;

— mepersa npoduao KoOpUucTyBaya NporpaMu NiATPUMKH MNPOAAKY YOBHIB

(puc. 3.1).
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Pucynok 3.1 — Jliarpama npereieHTIB KOpUCTyBava MporpamMu MiaATPUMKH

pOJaKy YOBHIB

ATnbTepHAaTUBHI BapiaHTH:
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— peecTpallisi € albTepHATUBHUM JUIsl aBTOpHU3allli, aje 3a YMOB, IO
0O0JIIKOBUH 3aITUC Y KOPUCTyBaya BiJICYTHIH,

— penaryBaHHSI OTOJIOMIEHHS MPO MPOJaX YOBHA € albTePHATUBHUM JIJIS
CTBOPEHHSI OTOJIOLIEHHS MPO MPOJAK YOBHA, SKIIO 3a IMM YOBHOM Y IIHOTO
KOPHUCTYBayda BXKE HAsIBHE OTOJIONICHHSI,

— BIIXWJICHHS BIOJIOOAHHS YOBHA 3 OTOJIONICHHS € QJIbTCPHATUBHUM JIJIS
BIIOJI00AHHS YOBHA 3 OTOJIONICHHS, KOJIM BIOJO00AaHHS YOBHA UM KOPUCTYyBayeM
MIPUCYTHE;

— pelaryBaHHsl OMMCOBUX JAaHUX JOOIPKU YOBHIB € aJIbTEPHATUBHUM JIJIS
CTBOPEHHSI I001PKU YOBHIB, KOJIU 11 JOOipKa YOBHIB BXKE € y IIbOTO KOPUCTYBaya,

— BIJIXWJICHHS YOBHA 3 JJOOIPKU € albTepHATUBHUM JIs1 I0JJaBaHHS YOBHA J10
TO0OIPKHU, KOJIU 1€ YOBEH JI0 ITi€i JOOIPKHU 10 1aHU;

— BIOXWJICHHS 3asBKM Ha MPUI0AHHS 4YOBHA € aJbTEPHATHBHUM IS
MIATBEP/PKCHHS] 3asBKM Ha TPUAOAHHS 4YOBHA, SKIIO BJIACHUK YOBHA Ta
BIJIMOBIJTHOTO OTOJIOLIEHHS MPO TPOJaX YOBHA HE Oakae MpoaaBaTH MHOro
BIJIMOBIAHIN 0COOI;

— penaryBaHHs BIACHUX JaHUX MPODUIIO € abTePHATUBHUM JIJISl TIEPETIISAY
npodiIr0 KOpUCTYBaya NPOrpamMu MiATPUMKH MPOAAKY YOBHIB,;

— BWJIYYEHHS BJAcHOi JOOIPKHU YOBHIB € aJbTEPHATUBHHUM JUIsI CTBOPEHHS
n00IpKH YOBHIB, KOJIM JJOOIpKAa YOBHIB CTBOpPEHA MM KOPUCTYBadeM, ajie BiKE HE

noTpiOHa.

3.3 IIpoekTyBaHHS CTPYKTYPH 0a3M JaHUX

MySQL € cucremoro kepyBaHHS, 110 3a0e3neyye poOOTy 3 JaHUMHU Yy
BUTJISAII TIATPUMKH BIAMOBIAHOI 0a3W JaHUX, Ky CTPYKTypoBaHO Hibkue. Lls
CHUCTEMa € IIMPOKOBIJIOMOIO, 2 TOMY Ma€ BUCOKUH PiBEHb MIATPUMKH, poOOTa 3
Django 1i 1ocTaTHRO MOTY)KHO IHTEPOBaHA, a CaM IHCTPYMEHT HE BUMArae CruiaTH

34 BUKOPHUCTAaHHA.
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Tabaums Userprof HeoOxigHa B CTpyKTypl 0a3u JaHHUX s 30€perKeHHS
JaHUX TPOQIII0 KOPUCTYyBayda, SKUH MOKe OyTH 1 KJIIEHTOM, 1 MPOJIaBIIEM YOBHIB,
BIJITOBITHO OpraHi30BaHA I TAOJMIS 3a JOTOMOTOI0 BXKE HAsIBHUX JaHUX IPO
kopuctyBaua Django B Tabnmini USEr, ToMy HaOip IOJIiB BKIIIOYAE:

—1id — imenTHdikaTop NpodiTIO KOPUCTyBadya 3aCTOCYHKY ITiITPUMKH
POAaKy YOBHIB;

— user — oOJikoBuii 3amuc KopucTyBada B Django, 3a sikuM Impaliioe Iei
KOPHCTYBa4 3aCTOCYHKY MIATPUMKH MPOJAXKy YOBHIB;

— surandname — moBHi iM’s1 Ta Tpi3BHIIE MPODITI0 KOPUCTYBaya 3aCTOCYHKY
MIATPUMKH IIPOJIaXKy YOBHIB;

—pic — npodinbHa Qororpadis KopHcTyBada 3aCTOCYHKY ITiITPUMKH
MPOJIaXy YOBHIB.

Tabmuua Boattype HeoOXxinHa B cTpyKTypi 0a3u AaHMX ISl 30€peKeHHS
JAHUX THITIB YOBHIB, SKi MOKYTb iM MPHUCBOIOBATHUCS B KOHKPETHUX OTOJIOIICHHSX,
BKJIFOYAIOYH TOJIS:

— id — igeHTH(IKATOp THUITY YOBHA;

— boattypetitle — na3zBa THmy YoBHa.

TunamMu 4YOBHIB MOXYTh OyTH, HAmpwKiIaa, MOTOpPHA SXTa, CIOPTUBHHU
YOBEH, KaTaMapaH TOIIIO.

Tabauis Boatmanufacturer neoOxigHa B CTPYKTypi 0asu JaHUX IS
30€peKEeHHS JaHUX KOMITaH1i-BUPOOHUKIB YOBHIB, BKJIFOUAKOYH TOJIS:

— id — izeHTHIKATOP KOMITaHII-BUPOOHUKA YOBHA;

— manufacturertitle — Ha3Ba KommaHii-BHpOOHNKA YOBHA;

— webaddress — agpeca BeOcaiiTy KoMIaHii-BUPOOHHKA YOBHA.

Tabmuus Locationregion HeoOximHa B CTPYKTypi 0asw JaHUX IS
30epeKeHHs] JaHUX PEriOHIB, 32 SKUMHU YKPYIHIOETbCS PO3TAIIyBaHHS MICT, Je€
MOXXYTh 3HAXOJMTHUCHh YOBHU (B 3aJIEKHOCTI BiJl pO3TallyBaHHsS 1 HalpaBJIEHOCTI
Be03aCTOCYHKY 1€ MOXYTh OyTH a00 KpaiHu, a0 perioHu 4u 00JIacTi B KOHKPETHIN

KpaiHi, SIKIIO MPOJIaXKy YOBHIB peai3y€eThCs ISl OJIHIET KpaiHH ), BKIIFOYAIOUHX TTOJIS:



27

— id — igeHTH}IKATOP PEriOHY, 3a AKMM YKPYITHIOETHCS PO3TAIlyBaHHS MICT,
JIe MOXYTbh 3HaXOJIUTUChH YOBHH,

— regiontitle — na3Ba perioHy, 3a SKUM YKPYITHIOETBCS PO3TAIITyBaHHS MICT,
JIe MOXYTbh 3HaXOJIUTHCH YOBHHU.

Tabmuus Location HeoOXigHa B CTpYKTypi 0a3m JaHHWX IJs 30€perKeHHS
JAHUX MICT, /I MOKYTh 3HAXOAUTHCH YOBHU ITi]T YaC MPOJAXKY, BKIFOUAIOYUH TTOJIS:

—id — imenTHdikaTop MicTa, € MOXYTh 3HAXOAMTHCh YOBHH IIiJ dYac
MPOJIAXKY;

— locationregion — perioH, B IKOMY II¢ MICTO, J¢ MO€ 3HAXOUTHCh YOBCH
Ha TPOJAXy, 3HAXOJUTHCS, BIAMOBIIHO OJIMH-I0-0araThbOX € THUIIOM 3B’SI3KY IN€T
Tabmui 3 Tabnuiiero Locationregion 3a UM KJIIOYEM SIK 30BHIIIHIM;

— centertitle — nHa3Ba Micta, J¢ MOXYTh 3HAaXOJWUTHCh YOBHU I dYac
MIPOJIAXKY.

Tabmuus Boatmodel HeoOxinHa B CTpYKTYpi 0a3u JaHUX IS 30€pe:KeHHS
JAHUX TaOJUI MOJIETIEH YOBHIB, BKJIFOUAIOUHU TTOJIS:

— id — izeHTHdIKATOP MOIEII YOBHA!

— boatmanufacturer — kommaHiS-BUpOOHHUK YOBHIB, IO BHTOTOBISE IO
MOJIEIb YOBHA, BIAMOBITHO OJWH-I0-0araTbOX € TUIIOM 3B’SI3KYy i€l TaOmuIll 3
tabnurero Boatmanufacturer 3a UM KJIrO4EM SIK 30BHIIIHIM,

— boattype — tun yoBHa, SIKHii IPEACTABIIAE 1T MOZEIIb YOBHA,

— modeltitle — cama Ha3zBa Moeni 4YoBHA.

Tabnuusa Boat HeoOxigHa B CTPYKTYpl 0a3u JaHUX i 30€peKeHHS TaHUX
OTOJIONIEHB TPO MPOJaK YOBHIB, BKIIOYAIOYH TIOJIA:

— id — izeHTH(IKATOP OTOJIOIICHHS, 32 SKHUM ITPOAAETHCS YOBCH;

— dealerprof — mpodine BIacHWKAa YOBHA, SIKAM BiH TPEACTABICHUN SK
KOPUCTYBa4 3aCTOCYHKY WIATPUMKHM TMPOJAXKY 4YOBHIB, BIANOBIAHO OJWH-I0-
0araThbOX € TUIOM 3B’s3Ky Ii€i TaOauil 3 Tabnumero Userprof 3a mum kimtouem sik
30BHIIIHIM;

—adtitle — Ha3Ba OroJiomieHHS PO  MPOJAXK  YOBHY  (MOXKeE

BUKOPUCTOBYBATUCS SIK PO3IIUPEHHUM BapiaHT MOJENI YOBHA, ajie TPH IbOMY
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BpPaxOBYIOUH OOMEKEHHS Ha BIJIOOPaKCHHS HAa3BU B Pe3yJIbTaTax IOIIYKY YOBHIB
Ta OyAb-SKHUX MOJIOHUX €JIEMEHTAaX);

— location — wmicTo, e 3HAXOAWUTHCS YOBEH, KU B I[bOMY OTOJIOIICHHI
MIPOTIOHYETHCS JJIs MPUI0AaHHSI, BIAMOBIAHO OJIMH-10-0araTb0X € TUIIOM 3B’SI3KY IT1€1
Tabmi 3 Tadsuero Location 3a UM KirroueMm sIK 30BHIIIHIM;

— boatmodel — mozens 4oBHA, BIAMOBIAHO OIMH-I0-0araTbOX € THIIOM
3B’sI3Ky M€l Tabumi 3 Tadauieio Boatmodel 3a 1uM KimroueM K 30BHILIHIM;

— builtyear — pik BUroTOBICHHS YOBHA, SIKUH B OT'OJIONICHHI MPOIIOHYETHCS
TS IpUAOAHHS;

—regplate — peectpariiiiuii HOMEp YOBHA, SKUH B OrOJOIICHHI
MIPOTIOHYETHCS IS IPUI0AHHS;

— width — mmpuHa KopIycy 4oBHA, IKAH B OTOJIOIICHH] TPOITOHYETHCS IS
npua0aHHs;

— length — noBxuHa KOpIyCy YOBHA, IKWI B OTOJIOIICHHI IPOIIOHYETHCS JIS
IpUI0aHHS;

— conditiontype — cTaH 4OBHA, SIKWHl B OTOJIONICHHI MPOMOHYETHCS JUIS
pUI0aHHS;

— boatcomment — ommc g OrojdolIEHHS YOBHA, KWl B OTOJOIIEHHI
TIPOTIOHYETHCS IS IPUI0AHHS;

— price — BapTicTh NpUA0aHHS YOBHA, IKUM MPOIIOHYETHCS B OTOJIONICHH];

— pricerecom — peKOMEHJOBaHAa BapTICTh MPOJAXy 4YOBHA 34
3aIPOIIOHOBAHUM METOIOM IIPOTHO3YBaHHS BapTOCTI NMPOAaXy YOBHA,

— hulltype — tun xoprnycy 4oBHa, SIKHi B OTOJIOLICHHI MPOMOHYETHCS IS
pUI0aHHS;

— watercapacity — BOJIOEMHICTh YOBHA, SIKUH B OTOJIOIICHHI MPOIOHYETHCS
TSl TpUAOAHHS;

— hullmaterial — marepian, 3 SKOro BUTOTOBJICHUI KOPITyC YOBHA, SIKUH B
OTOJIONICHH] TPOMOHYETHCSA JUIsl TPHUAOAHHS, BIAMOBITHO OJIMH-T0-0araThboX €
TUIIOM 3B’SI3Ky 1€l Tabnmmi 3 Tabmumero Buildmaterial 3a mum kimrouem sk

30BHIIIHIM;
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— deckmaterial — matepiain, 3 SIKOro BUIOTOBJICHA Naly0a 4YOBHA, KUl B
OTOJIOIICHH] TPOMOHYEThCSA [JIsi MPUAOaHHS, BIANOBITHO OJWH-0-0aratbox €
TUTIOM 3B’SI3Ky 1€l Tabmmmi 3 Ttabmmmero Buildmaterial 3a mum kirouem sk
30BHILIHIM,

— showernumber — KibKiCTh JynIoBUX KaOiH Ha YOBHI, SKHW B OTOJIONICHHI
IIPOMIOHYETHCS JIJIS PUAOAHHS;

—toiletnumber — xijgbpKiCTh TyajieTiB Ha YOBHI, SKHH B OIOJIOIICHHI
IIPOTIOHYETHCS JIJIS PUAOAHHS;

—anchorwinch — tekcroBuii omuc 0coOJIMBOCTEH SIKIPHOI JIEOIAKH YOBHA,
SIKWI B OTOJIONICHHI MPOTIOHY€ETHCS JJIs IPUI0aHHST,

— bilgepump — ommc ocobauBoCTEl TPIOMHOTO HACOCY YOBHA, SIKUW B
OTOJIOIICHH] TIPOTIOHYETHCS JJIsl PUI0AHHS;

— COVers — 0coOIMBOCTI MOKPUTTS YOBHA, IKAW B OTOJIOMICHHI IPOIIOHYETHCS
TSl TpUAOAHHS;

— entertainment — cucrema a1 po3Bar (My3u4Ha CHCTEMa) YOBHA, KM B
OTOJIONIEHH] POMOHY€ETHCS 111 TPUI0aHHS;

— epirb — ciyx0a pamio3B’si3Ky YOBHA, KWW B OTOJIOIICHHI MPOMOHYETHCS
JUTSL IPUI0AHHS, IO 3aCTOCOBYETRCS I/ Yac Ha3BHUAHHUX CHUTYAIIiH;

— lifejackets — kinbKICTh pATYBaIBHUX JKWIETIB Ha YOBHI, SKHA B
OTOJIONICHH] IPOTIOHYETHCS JIJIst TPUA0AHHS;

—navigation — wmapiramiiiHa cHCTeMa 4YOBHA, SKHH B OrOJIOMICHHI
MIPOTIOHYETHCS JIJIS PUAOAHHS;

— radiocommunication — cuctemMa paaiOKOMYHIKAIlil 4YOBHA, SKHH B
OT'OJIOIICHH] TIPOTIOHYETHCS 1JIs PUI0aHHS,

— enginefuelcapacity — oOcsar manuBa, sIKuii 37aTCH BMICTHTH YOBEH, KUl B
OTOJIONIEHH]1 MPOMOHYEThCA ISl MPUI0aHHS, 10 BUKOPUCTOBYETHCS AJI POOOTH
JBUTYHA,

— enginehours — KiIBKICTh TOJIMH, SIKY 3a MOBHOTO 0aKy B CEPEAHBOMY MOXKE

MpaIfOBaTH YOBEH, KU B OT'OJIOIIEHHI MPONOHYETHCS AJI NPUAOAHHS,
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— enginehorsepowers — KiIbKICTh KIHCBKHUX CHJI JBUTYHAa YOBHA, SIKHUH B
OTOJIONICHH] TIPOTIOHYETHCS JIJIsl MPUAOAHHS;

—enginereleaseyear — pik BHTOTOBJCHHS ITOTOYHOTO BCTaHOBJICHOTO
JIBUTYHA Ha YOBHI, SIKHH B OTOJIONIEHH] MPOTIOHYETHCS JUIS IPUI0AHHS,

— displacement — kinpKicTh BHKOHAHHMX 3aMiH JIBUTYHa YOBHA, SKAU B
OTOJIONICHH] TIPOMTOHYETHCS IS IPUI0AHHS;

— enginemake — ocHOBHUIT MaTepiaj, KU BUKOPUCTOBYETHCS TPU poOOTI
JIBUTYHA YOBHA, SIKMI B OT'OJIONICHHI MPOTIOHYETHCS TSl TPUI0aHHS;

— enginefueltype — tun nanuBa, HEOOXiAHHMN I poOOTH JBUTYHA YOBHA,
SKUUW B OTOJIONICHH] IPOMIOHYETHCS JIJISl IPUI0aHHS;

— state — cTaH OroJIOLIEHHS PO MPOIAXK YOBHA,

— creationdate — mata cTBOpEHHS OTOJIOIICHHS PO MPOIaX YOBHA.

Tabmuus Userprofboatset weoOximHa B cTpykTypi 0a3m  JgaHWX IS
30€peKEeHHS JaHUX 1001POK YOBHIB, BKJIFOUAIOYH TTOJIS:

— id — izeHTH(IKATOP KOPUCTYBAIBKOT TOOIPKH YOBHIB;

—userprof — mpodink KopucTyBaua 3aCTOCYHKY MIITPUMKH TPOJAXKY
YOBHIB, SIKWW CTBOPHUB 1110 TOOIPKY, BIMIOBITHO OJMH-/10-0araTb0X € TUIIOM 3B’ SI3KY
i€l Tabnui 3 Tadaunero Userprof 3a mum kiarodeM sk 30BHIIIHIM,

— setname — Ha3Ba KOPHUCTYBALIbKOI T0OIPKU YOBHIB.

Tabmuus Userprofboatsetboat neoOximHa B cTpykTypi 0asu mAaHuX IS
30€peKEeHHSI JTaHUX YOBHIB 3 JI001POK, BKJIFOYAIOUHU TOJIS:

— id — imenTH(IKaTOp BXOMIKCHHS YOBHA 10 KOPUCTYBALBKOI JOOIPKHU;

— userprofboatset — kopucTtyBaibka 100ipKa YOBHIB, Y SIKy BXOJAWTH IICH
YOBEH, BIAMOBIIHO OJWH-I0-0araThb0X € THUIIOM 3B’S3KY M€l TaOuuIll 3 TaOJIUIICIO
Userprofboatset 3a 1iuM KJ1r0YeM SK 30BHIIITHIM;

— boat — 4oBeH, sIKMiT BXOIUTH Y 10 KOPUCTYBAIBKY J00iIpKY, BiIIOBITHO
OJINH-/10-0araTh0X € TUIIOM 3B’s3KY i€l TabuI 3 Tabnuieto Boat 3a 1M kitoueM
SIK 30BHIIITHIM.

Tabmuus Boatpic HeoOXimHa B CTPYKTYpi 0a3u AaHUX Jis 30€pPEIKEHHS

naHux ¢Gortorpadiii YOBHIB, M0 3HAXOIATHCS Y MPOJIAXKi, BKIFOUAIOUH TTOJIS:
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— id — imenTHdikarop hororpadii HoBHa;

—boat — 4oBeH, skuit mokazanuii Ha (oTorpadii, BiAMOBIAHO OIUH-IO-
0aratb0X € TUTIOM 3B’sI3Ky Ii€l Tabmmi 3 Tabnurero Boat 3a UM KimoueM siK
30BHILIHIM,

— feature — moute, sike mo3Havae, e OCHOBHA oTorpadis IS IpeICTaBICHHS
OTOJIOIIEHHS PO MPOJIaXk YOBHA UM II€ 10AaTKOBa (hoTorpadis;

— pic — pororpadis HoBHA.

Tabmums Boatlike HeoOximHa B CTpyKTypi 0asu JaHUX IS 30eperKeHHS
JTAHUX BUCJIOBJICHUX BIIOI00aHb YOBHAM, BKJIIOYAIOUH TIOJIA

—id — imeHTH(}IKATOp BHUCIOBICHOIO BIOAOOAHHS YOBHY KOPHUCTYBayeM
3aCTOCYHKY HIATPUMKH NPOAaXXy YOBHIB;

— boat — yoBeH, SIKOMy KOPHUCTYBa4 3aCTOCYHKY ITiITPUMKH MPOJIaKy YOBHIB
BHUCJIOBUB YIOJ00aHHS, BIAMOBIIHO OJIMH-I10-0araTbOX € THUIIOM 3B’SI3KYy III€i
Tabuuil 3 Tabaunero Boat 3a UM Ki1roueM SIK 30BHIIIHIM,

— userprof — kopucTyBay 3aCTOCYHKY HIATPUMKH MPOJAXXy UYOBHIB, SKHIMA
BHCJIOBUB yI0100aHHS YOBHY, BIAMIOBITHO OJIMH-/10-0araTh0X € TUIIOM 3B’ S3KY II1€i
tabsuii 3 Tadmurero Userprof 3a iium kimroueM sik 30BHIIITHIM.

Tabnuis Boatview HeoOXigHa B CTPYKTYpi 0a3u JaHUX JUIS 30€perKeHHS
JTAHUX TICPETJISAIB OTOJIOMIEHb MPO MPOAAK YOBHIB KOPHCTYBauyaMU 3aCTOCYHKY
MIATPUMKH TTPOJIAXKy YOBHIB, BKIFOYAIOYH TTOJIS:

—id — imeHTudikaTop meperssy OTOJOUICHHS TNPO TPOJAaX YOBHIB
KOPUCTYBa4€M 3aCTOCYHKY MIATPUMKHU MPOJIaXKy YOBHIB,

— boat — JoBeH, OroJomIeHHS PO MPOJAXK SIKOTO MEPETITHYB KOPUCTYBaY
3aCTOCYHKY HIATPUMKH TPOJIaXKy YOBHIB, BIJMOBIIHO OJWH-0-0aratboX € THUIIOM
3B’sI3KY I11€i Tabsmin 3 Tabmurero Boat 3a 1iuM KiTtoueM siK 30BHINTHIM;

— userprof — kopucTyBad 3aCTOCYHKY MIATPUMKH TPOAAKY UYOBHIB, SAKHI
MeperyisiHyB OTOJIONMICHHS MPO MPOJaXK YOBHY, BIANOBIIHO OJMH-I0-0araTbox €
TUTIOM 3B’ SI3KY I1i€l Tabwii 3 Tabsmieto Userprof 3a mum kirroueM sk 30BHIMTHIM.

Tabmuus Boatmaterial HeoOxigHa B cTpyKTypi 0a3u JaHUX 111 30epeKEeHHS

JTaHUX MaTepialliB, 3 SKUX BUTOTOBJICHUI YOBEH, BKIIFOYAIOUH ITOJIS .
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— id — imenTHdiKaTOp MaTepiay, 3 SKOr0 BUTOTOBJICHHI YOBEH;

—boat — 4oBeH, MpPU BUTOTOBJICHHI KOO BUKOPHCTAaHHWH IIeH MaTepia,
BIJIMOBITHO OJMH-/10-0araTb0X € TUIOM 3B’ 53Ky ITi€i Tabnuin 3 Tabnuiero Boat 3a
UM KJIFOUEM SK 30BHILIHIM;

— buildmaterial — wmartepian, BukOpuUCTaHWH TpU BUPOOHUITBI UYOBHA,
BIJIMOBITHO OJWH-I0-0araThb0X € THUIOM 3B’S3KYy IIi€l TaOIMIl 3 TaONHIICIO
Buildmaterial 3a nuMm xiroueM sk 30BHIIIHIM.

Tabmumsa Buildmaterial HeoOxinHa B cTpyKTypi 0a3u qaHUX JiIs 30eperKeHHS
JAHUX MaTepialiB, 3 SKUX MOXKYTh BUTOTOBJISITUCS YOBHH, BKITIOYAIOYH TIOJIA:

— id — izeHTHdIKATOP MaTEpialy, 3 IKOTO MOXKYTh BUTOTOBIISTUCS YOBHHU;

— biuldmaterialtitle — Ha3Ba MaTepiany, 3 SKOrO MOXYTh BUTOTOBIISITHCS
YOBHH.

Tabnums Boatsale HeoOxigHa B CTpyKTypi 0asum JaHUX JIs 30€perKeHHS
JAHUX 3as5BOK HA MPUAOAHHS YOBHIB, BKIIOYAIOUHN TOJIA:

—id — imenTHdikaTOp 3aABKM Ha NOpPUAOAHHS UYOBHY, CTBOPEHOI
KOPUCTYBA4y€M 3aCTOCYHKY MIATPUMKHU MPOJIaXKy YOBHIB,;

—boat — dYoBeH, 3asgBKy Ha MNpHIO0AHHS SKOTO 3aJHIINB KOPUCTYBad
3aCTOCYHKY MIATPUMKH MPOJIa’Ky YOBHIB, BIJMOBIIHO OJUH-0-0aratboX € TUIIOM
3B’SI3KY I11€1 TaOauI 3 Tabauiero Boat 3a UM KJTtoueM SIK 30BHIIITHIM;

— userprof — kopucTyBau 3aCTOCYHKY HiATPHUMKH MPOJaXKy YOBHIB, SKHIA
CTBOPHB 110 3asiBKy Ha HOro mpuj0aHHs, BIAMOBIIHO OJUH-10-0aratboX € THUIIOM
3B 513Ky M€l Tabnmii 3 Tadmunero Userprof 3a mum kimrodeM sk 30BHIMIHIM;

—apllicationdate — pgara, yac momaHHsS 3asBKM Ha NPUAOAHHS YOBHA,
CTBOPEHOI KOPUCTYBaueM 3aCTOCYHKY MIATPUMKHU MPOJAXKy YOBHIB;

—Comment — KOMeHTap M0 3asiBKH Ha NpUI0aHHS YOBHA, CTBOPEHOI
KOPUCTYBA4y€M 3aCTOCYHKY MIATPUMKHU MPOJIaXKy YOBHIB,

—state — craH 3adBKM Ha NpUIO0aHHS YOBHA, CTBOPEHOI KOPUCTYBAayeEM

3aCTOCYHKY MIATPUMKH MPOJaKy YOBHiB (puc. 3.2).
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boatcomment
price

pricerecom
hulltype
watercapacity
hullmaterial
deckmaterial
showernumber
toiletnumber
anchorwinch
bilgepump

COVErs
entertainment
epirb

lifejackets
navigation
radiccommunication
enginefuelcapacity
enginehours
enginehorsepowers
enginereleaseyear
displacement
enginemake
enginefueltype
state

creationdate

Userprofboatset

id
userprof
setname

Userprofboatsetboat

‘o< id
userprofboatset
boat

Boatpic

id

@€ pboat
feature

H—

pic

Boatlike

id =0

boat
userprof

Boatview

id

-O<) boat

userprof

Boatmaterial

id Lol

o< boat

buildmaterial

Buildmaterial

id
biuldmaterialtitle

]

Pucynok 3.2 — Cxema 6a3u 1aHux

Tabmuus Dealerquestion HeoOXimHa B CTPYKTypl ©0a3u  maHux AJis

30€peKEeHHS JJaHUX 3allUTaHb 1 BIAMOBIIEH M1 MOKYMNISIMU 1 MPOAABLSIMU YOBHIB,

BKJIFOUAKOYU I10JIA.

— id — imenTHdikaTOp 3anUTaHHS a00 BiAMOBI/II MiXK TOKYIIIIEM 1 TPOJAABIIEM

YOBHIB,

— dealerprof — mpoaaBerb YoBHa, IKOMY HalpaBJICHO 3allUTaHHS a00 KM

CTBOPHB BIAMNOBIb HA 3alTUTAHHS TIOKYTIIIS YOBHA, BIAMIOBITHO OJIMH-10-0araThoX €

TUIIOM 3B’SI3KY I1i€l Ta0nuii 3 Tabnumero Userprof 3a mium KirroueM sk 30BHIIIHIM;
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— userprof — nmokymenp Y0BHA, SKOMY HAIIPABJICHO BiJIMOBIb HA 3alTUTAHHS
a00 SKHii CTBOPHB 3alUTaHHS 70 MOKYIIIS YOBHA, BiJIMOBITHO OJMH-0-0aratbox €
TUIIOM 3B’ SI3KY I1i€l Ta0nwii 3 Tabmumero Userprof 3a mum kirrodeM sk 30BHIIITHIM;

— dealerque — mosie, 10 BU3HAYAE, 1€ 3alTUTAHHS MOKYIIIS YOBHA JIO0 HOTO
MIPOJIABIIS UM 11€ BiMOBIIH IPOIABIIS YOBHA HA 3alUTAHHS ITOKYIIIISA;

— questiontxt — TexcT 3anuTaHHs 200 BIAMOBII MiXk ITOKYTIIIEM 1 TPOAABIIEM
YOBHIB;

— questiondate — narta, Yac CTBOpEHHsS 3alMTaHHSA a00 BIIMOBIAI MiX

MOKYIILIEM 1 IIPOJIaBIIEM YOBHIB.

3.4 BucHoBKH 3a po3aijiom 3

Po3nin 3 crocyeTbca pe3ydbTaTiB, SIKI MOJAIOTh BUKOHAHUW IPOIEC
IIPOEKTYBAHHS MPOTPaMU MIATPUMKH MPOAAKY YOBHIB, BKIFOUAIOYH IO PE3YJIbTATIB
IpELEeJCHTH BUKOPUCTAHHS MPOrpaMU KIHEHTaMHM Ta MPOJAABLSIMM YOBHIB, BHOIp
Python, Django i MySQL sk BiamoBigHO MOBH, BeODpPEHMBOPKY pO3pOOKH Ta

CUCTEMU KepyBaHHS 0a3aMu JaHUX, CTPYKTYPY SKOi JETaI130BaHO.
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4 OCHOBHI PIIIEHHS I1OJI0 PEAJII3AIIIL IPOTPAMHOI'O
3ABE3IIEYEHH
4.1 Ilopsimok B3aeMoOAili KOpPHUCTyBada 3 NPOrpaMorw MNiATPUMKH

NMPOJAKy YOBHIB

[Topsmox poGoTH 3 MPOrpaMor0 MIATPUMKHU MPOJIAXKy YOBHIB BU3HAYAETHCS
TisIMH KOPHUCTYBaya Ta OXOIUTIOE PsAJ] CKJIAJ0BUX, TOCTYI O SIKUX BU3HAYAETHCH 1

BUOUpaeThCs KopucTyBaueM (puc. 4.1).

NOYaToK

v

MOLLYK OTOMOLIEHs 3 MPOLaky YOBHIE

|
¥

pO0IN MEHID

—3{ nowwyx oronolwexs 3 Npogaky YoBHIE —

BiITBOPEHHA Mepeniky oronoLweHs Npo
NPOAEH BNACHWK YOBHIE

BIOTEOPEHHA Nepenixy YoEHIE,

Ly ! _—
YNOS0GaHHK KOPUCTYEaUEM
BIITEODEHHA Nepeniky AoGipok ||
KODUCTYBAaYS
BIATEODEHHR BN3CHWX 33FB0K HA | |

npUAGaHHR Y0BHA

EIITBOPEHHA BCiX B3aeMOii 33
FANUTEHHAMN

CTEOPEHHA OronoLUEHHRA NPO Npojak | |
40BHa

—3{ noluyx oronolwexs 3 Npogaky YosHiE —

podota 3 npodinem Ta 3acobamm
asTopuzaLil

L Kinels

Pucynox 4.1 — Cxema QpyHKITIOHYBaHHS TPOTPaMH MIATPUMKH MPOAaKy YOBHIB
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4.2 PimenHns 3 peaJjizanii Be03acCTOCYHKY

[IpeacraBneHHs] BIATBOPEHHS MEPEIiKYy OTOJIONICHbh PO MPOAaX BIACHUX
YOBHIB Mae peamizaiito ¢pyHkiiero own userprof boats view. Ilapamerp sortorder
BCTAHOBJTIOE YTIOPSIKYBAaHHSI OT'OJIONICH MPO MPOJIaK BIACHUX YOBHIB y MEPETIKY:
0 — 3a maroro CTBOpPEHHS BiJ HOBUX, | — 3a aTOI0 CTBOPEHHS BiA CTapux, 2 — 3a
30UIBIICHHAM KUIBKOCTI TIEPETJISIIiB, 3 — 32 3MEHIIIEHHSAM KIJIbKOCTI MEeperysiiaiB, 4 —
3a 301IBIICHHSAM KIJIBKOCTI BIIOJ00AHb, 5 — 32 3MEHIIICHHSM KIJILKOCTI BIIOJIOOAHb,
6 — 3a Ha3Bow 3a andamiToOM, 7 — 3a Ha3BOIO y MPOTUJICKHOMY HAIPSMKY BiJ
andaniTy. 3a OTrOJIONIEHHSAMHU TPO NPOJAX BIACHUX YOBHIB MIAPaXOBYETHCS
KUIBKICTh TEPETrJIsiiB Ta BMOJ00aHb. 3a KOXXHHUM OTOJIOLICHHSIM MPO TPOJIaxK
BJIACHUX YOBHIB BHU3HAYAETHCA, UYMW WOro BIOAOOAB KOPHUCTYBad, SKOTO
aBTOPM30BAaHO, YW HI, a TaKOX YHM BIH TEperisigaB OTOJOMEHHSA. TaKox
BUJIUISIFOTHCS TOOIPKK YOBHIB Ta 32 HUMHU BU3HAYAETHCS, YU BXOJAUTH B HUX YOBEH 3
orosionieHHs1. Pe3ynbratu moBepTaroThes B 11abiioH BeOcTopiHku oboats.html, e 3a
KJIroueM boats MicTAThCS cami OTOJIOIICHHS, a 32 KITFoUeM boatsets — 100ipKH YOBHIB.
Peanizamito 1mabnoHIB CTOPIHOK Be03aCTOCYHKY MIATPUMKH TPOJAXKY UOBHIB
BHUKOHAHO 3a mabioHoM [8], kUil € BUTbHUM.

[lepernsig oroJiomieHHs MPO MPOAaX YOBHA Mae peanizaiiio (yHKIIIE
boat_detail view, sxa mae mapametp boatld, 110 BcTaHOBIFOE HOMEpP YOBHA. 3a IIUM
OTOJIOIICHHSAM TIPO TPOJaX YOBHA BU3HAYAETHCS, YU MOTO BIMOJ00AaB KOPUCTYBaY,
SKOTO aBTOPU30BAHO, YU Hi, @ TAKOK YM BIH MEperiisiaB oroyomneHHs. Pesynbpratu
NOBEPTAIOThCs B 1a0I0H BeOCTOpiHKKM boat.html, me 3a kmrouem boat mictuthes
caMe OroJIOIICHHS, a 3a KiItoueM boatsets — 7001pKu YOBHIB.

BiaTBopeHHs mepeniky YOBHIB, YMOA00aHUX KOPHUCTYBayeM, Mae
peanzamito ¢yHkiieo liked boats view. BuOuparothcs B 1m1a0JOH CTOPIHKH
Iboats.html Ti 4oBHHM, siKi OyiaM BromoOaHi KOpPUCTyBaueM, SIKMM aBTOPU3YBAaBCS.
[TapameTp sortorder BCTaHOBITIOE YIIOPSAKYBAHHS OTOJIOIICHB PO MPOJIaXK BIACHUX
YOBHIB y nepentiky: 0 — 3a JaTOI0 CTBOPEHHS BiJl HOBUX, 1 —3a JaTOIO CTBOPEHHS BiJl

CTapux, 2 — 3a 301IBIICHHSIM KUTHBKOCTI MEPETIIAIIB, 3 — 32 3MEHIIIEHHSM KiJTbKOCTI
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nepersiaiB, 4 — 3a 30UIBIICHHSM KUIBKOCTI BHOJ00aHb, 5 — 3a 3MEHIICHHSIM
KUTBKOCTI BITOJ100aHb, 6 — 32 HA3BOIO 3a ajipaBITOM, 7 — 32 Ha3BOIO y MIPOTUIICKHOMY
HaANpSMKY BiJ andasiTy.

[IpeacTaBieHHs BIATBOPEHHS MEPEIIKY OrOJIONIEHb MPO MPOJaXX YOBHIB Y
KOpUCTyBaua Mae peamizamito ¢yHKiiero userprof boats view. Ilapamerp
userprofName 3amae soriH kopuctyBada. [lapamerp sortorder BcCTaHOBIIIOE
YHOPSAJIKYBAaHHS OTOJIOIIEHb IMPO MPOJAaXX YOBHIB y mepermiky: 0 — 3a maroro
CTBOpPEHHS BiJl HOBUX, | — 3a IaTOI0 CTBOPEHHSI BiJ CTapHX, 2 — 3a 301IbIICHHSIM
KUIBKOCT1 TeperyisiiiB, 3 — 3a 3MEHIICHHSM KUIbKOCTI mepersiaiB, 4 — 3a
301BIIEHHIM KIJIBKOCTI BIIOJ00AHb, 5 — 3a 3MEHIIICHHSIM KUILKOCTI BIT0J100aHb, 6 —
3a Ha3BOIO 32 an(aBiTOM, 7 — 32 Ha3BOIO y MPOTHIIEKHOMY HAIPSIMKY Bij an(asiTy.
3a OroJIONIEHHSIMU MPO MPOJAXK YOBHIB IMIIPAXOBYETHCS KUIBKICTh MEPErJIsIIiB Ta
BITO7100aHb. 32 KOKHUM OTOJIOIICHHSIM PO TIPOIaK BIIACHUX YOBHIB BU3HAYAETHCS,
Yu Moro BHOJ00AB KOPHCTYBay, SIKOO aBTOPH30BAaHO, YW Hi, a TaKOX YU BIH
NeperiisiiaB OroJiomeHHs. Takok BHUIUISIOTHCS JOOIPKM YOBHIB Ta 3a HUMH
BU3HAYAETHCS, YA BXOJUTH B HUX YOBEH 3 OTOJIONIECHHS. Pe3yIbTaTi MOBEPTAIOTHCS
B 1ma0ioH BeOcTopiHkH usboats.html, ge 3a kmouem boats wmicTsaTees cami
OrOJIOLIEHHS, a 3a KJItoueM boatsets — 1001pKr YOBHIB.

BiarBopeHHs icTOpii Meperyisaay OroJIonieHb MpO MPOAAaX YOBHIB Mae
peamizamio ¢yskiieo history boats view. Ilapamerp sortorder BcTaHOBIIOE
YHOPSAKYBaHHS OTOJIONICHb PO MPOJIaX BIACHUX YOBHIB y mepeniky: 0 — 3a gaToro
CTBOPEHHsI BiJ] HOBUX, | — 3a 1aTOI0 CTBOPEHHS BiJl CTapuX, 2 — 3a 301IbIICHHSIM
KUIBKOCT1 TeperysiiiB, 3 — 3a 3MEHIICHHSM KUIbKOCTI mepersiaiB, 4 — 3a
30LJIBIIIEHHSIM KUIBKOCTI BITOJI00aHb, 5 — 32 3MEHIIIEHHSIM KUIBKOCTI BITOJ100aHb, 6 —
3a Ha3BOIO 3a aj¢aBiToOM, 7 — 32 HA3BOIO y MPOTUJICKHOMY HANPSIMKY BiJ andasiTy.
Pe3ynbraTi moBepTarThes B mada0H BeOcTopinku hboats.html, ne 3a kirouem boats
MICTSTBCS caMi OTOJIOIICHHS, a 3a KJIFoUeM boatsets — 1001pKH YOBHIB.

BiaTBopeHHs mepelniky 4YOBHIB 3 MOOIpKM Mae peanmizaiito (yHKIIE
boatset boats view. Ilapamerp boatsetld 3agae nHomep n00ipku yoBHiB. [lapamerp

sortorder BCTaHOBITIOE YIOPSKYBAaHHS OTOJIOMIEHB PO MPOaK YOBHIB y TIEPEIIKY:
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0 — 3a maroro CTBOpPEHHS BiJ HOBUX, | — 3a aTOIO CTBOPEHHS Bia cTapux, 2 — 3a
30UIBIICHHSAM KUTBKOCTI TIEPETJIsiIiB, 3 — 32 3MEHIIIEHHSAM KIJIbKOCTI MeperysiiaiB, 4 —
3a 301IBIICHHSAM KIJIBKOCTI BIIOJ00AHb, 5 — 32 3MEHIIICHHSAM KIJILKOCTI BIIOJIO0AHb,
6 — 3a Ha3Bow 3a andaBiTOM, / — 3a HAa3BOK y MPOTHJIC)KHOMY HANPSIMKY BIJT
andasity. Pe3ynbraTti moBepTaroThcs B maliaoH BeOCTOpiHKH boatset.html, me 3a
KroueM boats micTsaThCs caMi OTOJIONICHHS, a 3a KJIIoYeM boatsets — iCHyrodi
J0OIPKH YOBHIB.

[Tomryk  4oBHIB I mOpuUaOaHHS  Mae  peamizamiio  (QyHKIIE
search boats view, 1m0 pe3yJabTaTd IIOBepTae B IMAOJIOH BeOCTOPIHKH
searchboats.html. [TapameTrpu nomryky MOXyTh MICTUTH BHpOOHHKa YoBHIB (manuf
3 GET-3anuty), mozaens 4oBHa (Model), micie posranryBanns doBHa (location),
Mmatepiai, 3 sikoro BurotosieHui kopryc yoBHa (hullmaterial), matepian, 3 sikoro
BUTOTOBJICHA nary0a yoBHa (deckmaterial), kinpKicTh qymoBux kaOiH Ha YOBHI B
iHTepBai Bij startshowers 1o endshowers, KiIbKICTh TyaJIeTIB Ha YOBHI B IHTEpBaJIl
Bix starttoilets mo endtoilets, KiabKICTh PSATYBaJbHUX JKUJICTIB B I1HTEPBal BiJ
startlifejackets ngo endlifejackets, cucremy HaBiramii (navigation), pajaio3B’si30K
(radio), Ha3By OroJIOIIEHHS MPO MpoAaX dYoBHA abo uyactuny (adtitle), pik
OyIIBHMIITBA YOBHA B iHTEpBai Bij startbuiltyear 1o endbuiltyear, mupuna yoBHa B
iHTepBas Bl startboatwidth no endboatwidth, noBxkuHa 4oBHa B iHTEpBasl BiA
startboatlength mo endboatlength, cran 4doBHa (condtype), BapTicTh 4YOBHa B
iHTepBaii Bix startprice g0 endprice, Tun kopmycy doBHa (hulltype), BimoeMHicTh
YOBHa B 1HTEpBajl Bij startcapacity no endcapacity, oOcar majivBa, SIKHi 31aTe€H
BMICTUTH 4YOBEH B IHTepBam Bix startenginefuelcapac mo endenginefuelcapac,
KUTBKICTh TOJIMH, SIKY 3/IaT€H BIJMIPALlFOBaTH YOBEH, B IHTEpBaJIi BiJ startenginehours
1o endenginehours, KiTbKICTh KIHCHKHX CHJI YOBHA B 1HTEpBai Bij starthorsepowers
no endhorsepowers, pik BUpOOHMIITBA YOBHA B 1HTepBasi Bij starreleaseyear mo
endreleaseyear, MakcuMaibHa KiJbKICTh BUKOHAHMX 3aMiH aBuryHa displacement,
OCHOBHHMM Marepiaj, SKUW BUKOPUCTOBYETHCS MpPU POOOTI JBHUTyHAa YOBHA,
enginemake, TUII anvuBa, HEOOX1THUM [T poOOTH JBUTYHA YOBHA, enginefueltype.

[TapameTp sortorder BCTaHOBIIOE YIOPSAKYBaHHS OTOJIOMIEHB MPO MPOJIaK YOBHIB
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y nepeniky: 0 —3a JaTor0 CTBOPEHHSI BiJl HOBHX, | —3a JaTOIO0 CTBOPEHHSI BiJ] CTapUX,
2 — 3a 30UIBIIEHHSM KIUIBKOCTI MEperyisiiB, 3 — 3a 3MEHIIECHHSM KIUIbKOCTI
nepersaiB, 4 — 3a 30UIBIICHHSIM KUIBKOCTI BIIOAOOAHb, 5 — 3a 3MEHIICHHSIM
KUTBKOCTI BITOJ100aHb, 6 — 32 HA3BOIO 3a aJipaBITOM, 7 — 32 Ha3BOIO Y MIPOTUIICKHOMY
HampsAMKy Bif andaBiTy. PesynbpTaTéi moBepTaroThCS B IIa0JOH BEOCTOPIHKH
searchboats.html, ge 3a kmroueM boatS MICTATBECS caMi OTOJIOIIEHHS, a 3a KIII0YeM
boatsets — icHyroui 10OIpKH YOBHIB, 3a KJIH04YeM boattypes — MOKIIMBI THITH YOBHIB,
boatmaterials — moxxuBiI MaTepiaau Mpu BUTOTOBJICHH] YOBHIB.

CTBOpeHHsI  OTOJIOIIEHHS TMPO MpPOAaX YOBHA 3  BU3HAUCHHSM
PEKOMEHJIOBAHOT  I[IHM  MpOAaXy 4YOBHAa  Mae  peaiizamiro  (QYHKIIEIO
boat_ad_publish_view, sika BukopucToBye kiac ¢popmu BoatForm ta 3BepraeTbes
no ynkii getpricekozymodel, sixka 3a TaHUMHU OTOJIOIIEHHS PO MPOJaK YOBHA
BUKOHY€ TPOTHO3YBAaHHS HOTO BapTOCTI HAa OCHOBI 3alpOMOHOBAHOTO METOINY.
PenaryBaHHss OroJIomieHHss OpO MPOJaX YOBHA Ma€ peaizamito  (QYyHKIIE
boat ad change view, sika mae mapametp boatld, 1e 3agaeTbcs HOMep YOBHA.

CtBOpeHHSs T001pKH YOBHIB Mae peanizaliito byHKIIIE€O
userprofboatset_add_view, sika BukopuctoBye kinac ¢popmu UserprofboatsetForm.

PenaryBannst onucoBux JaHuX J0OIpPKU YOBHIB Ma€ peanizailiro (GyHKIE
userprofboatset_change_view, sKa BUKOPUCTOBYE KJ1ac bopmu
UserprofboatsetForm Ta mpaiitoe 3 700ipkoro 40BHIB 3 HOMepoM userprofboatsetld.

[TonanHus 3asBkM Ha mnOpuaOaHHS 4YOBHA Mae peanizalito (yHKIHE
boatsale add view, ne Homep yoBHa boatld € mapameTpom.

BiarBopenHs mnepeniky 3asBOK Ha MNPUAOAHHS YOBHA Mae€ peaiizalliio
dbyukiiero  own userprof boatsales view, ska 3a KOpUCTyBaueM, SIKUI
aBTOPU3YBaBCS, BUOMpaAe WOTO 3asBKM Ha MPHUA0AHHS YOBHA 1 BIOPSJIKOBYE iX 3a
napameTpoM sortorder: O — 3a JaTOrO MOIaHHS 3asBKY Ha NMPUI0aHHS YOBHA 3 HOBUX,
1 — 3a gaToro0 MoJaHHA 3asBKU HA MPUI0aHHS YOBHA BiJl CTApHUX.

BiaTBopenHs 3asBok Ha TpuAOaHHS YOBHAa Mae€ peaizaifito (yHKIIE0
boat boatsales view, mapameTrp skoi boatld 3amae HOMEp 4HOBHa, a mapameTp

sortordermoske MaTu 3HaueHHs 0 IJI1 BIOPAAKYBAHHA 3a 1ATORO ITOJIAHHA 3asIBKH HaA
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npua0aHHA YOBHA 3 HOBUX, | JJisi BIOPSIKYBAaHHS 3a JIaTOIO MOJAHHS 3asBKU Ha
NpU0aHHS YOBHA BiJl CTapHX.

Bniogo6anHs 4oBHA 3 OrOJIONIEHHS Ta BiIXHJICHHS BIOAOOAHHS YOBHA 3
OroJIOIIEHHsT Mae peanizamio ¢Gynkiiero boat like, mapamerp sikoi boatld 3amae
HOMEp 4YOBHA, a BMOJOOAHHS BUKOHYETHCS TOJi, KOJM BOHO BIJCYTHE 32 IIUM
KOPHCTYBa4eM JJIs IIbOTO YOBHA, a KOJIU Take Bxke Oyso 3po0JeHo, TO BIOAOOAHHS
HABIIAKU CKACOBYETHCSI.

JlonaBanHs 4YOBHa 10 MOOIpKM Ta BIIXHWIECHHS YOBHAa 3 JOOIpKH Mae
peamizamito  ¢ynkmiero  userprofboatset_add boat view, nme  mapamerp
userprofboatsetld 3amae Homep moOipku 4oBHIB, a mapamerp boatld 3amae Homep
YOBHA, IpPHU I[OMY SKIIO A00IpKa YOBHIB HE HAJIEKUTh KOPUCTYyBauy, SIKUAN
aBTOpU3YBaBCA, TO OOpoOKa HE BUKOHYEThCS. SIKIIO YOBEH € B M00IpIl, TO BiH
BUJTYYa€ETHCA.

BinTBopeHHs nepeniky 100ipoK KOPUCTyBaua Mae peanizaiiio (yHKIIE
own_userprofboatsets_view 3a aBropuzoBaHHM OOJTIKOBHM 3aITHCOM.

Bunyuennss BiacHoi J00IpKM YOBHIB Mae peaizaiiio  (QyHKIE
userprofboatset_delete_view, sixa mae mapametp userprofboatsetld, o 3agae Homep
NoO0IpKM 4YOBHIB. BHIlydeHHs peani3yeTbCsi TUIbKM, SIKIIO aTBOPU30BAaHUMN
KOPHUCTYBay CTBOPUB 1110 T0OIPKY YOBHIB.

Knac Userprof peanizye B ctpyktypi Django-3actocyHky Mojaeib mpodiito
KOPHUCTYBaua, IKMil MOKe OyTH 1 KIIIEHTOM, 1 IPOAaBLEM YOBHIB.

[Tose user kacy € moyieM OOJIIKOBOIO 3amucy KopucTyBada B Django, 3a
SKUM TIPAIIOE 1€l KOPUCTYBA4 3aCTOCYHKY MIATPUMKHU MPOAAXKY YOBHIB, TOMY €
00’exkToM Kiacy ForeignKey Ha ocHOBI kiacy mozemi User.

[Tone surandname kiacy € rmojieM MMOBHOTO iIMEHI Ta Mpi3BHIA TPOQiT0
KOPUCTYBaya 3aCTOCYHKY MIATPUMKH MPOJaXy YOBHIB, TOMYy € 00 €KTOM Kjacy
CharField.

[Tone pic knacy € mosiem npodinbHOT hoTorpadii KOpUCTyBaUa 3aCTOCYHKY

HiATPUMKH MTPOJIaKy YOBHIB, TOMY € 00’ ekToM kiacy ImageField.
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Knac Boattype peanizye B ctpykrypi Django-3acTtocyHKy Mojeab THUIIIB
YOBHIB, SKi MOXYTh IM TIPUCBOIOBATUCS B KOHKPETHHX OTOJIONICHHSIX.
[Tomre boattypetitle kmacy € monem Ha3BM THIy YOBHA, TOMY € 00 €KTOM Kjacy
CharField.

Knac Boatmanufacturer peani3ye B ctpykrypi Django-3acTocyHKy MoJIeNib
KOMIaH1i-BUPOOHUKIB YOBHIB.

ITosre manufacturertitle xnacy e mosem Ha3BK KOMITaHIi-BUpOOHHKA YOBHA,
ToMy € 00’ektom kiacy CharField.

[Tone webaddress kiacy € mojem aapecu BeOCalTy KOMIIaHii-BUPOOHHKA
4yoBHa, TOMy € 00’ekToM Kiacy CharField.

Knac Locationregion peamizye B cTpykTypi Django-zacTocyHKy MoJeib
PETiOHIB, 32 SKUMH YKPYITHIOETHCS PO3TAITYBaHHS MICT, JI€ MOXKYTh 3HAXOIUTHCH
yoBHH. [lose regiontitle xiacy e€ monem Ha3BH perioHy, 3a SIKHM YKPYITHIOETHCS
pO3TalIyBaHHs MICT, JIé MOXYTh 3HAaXOJHMTHUCh YOBHH, TOMY € 00 €KTOM KJacy
CharField.

Knac Location peanizye B ctpykrypi Django-3actocyHky Mojienb MicT, J1e
MOKYTh 3HAXOJUTHUCh YOBHH TIiJ] 4ac TPOJTAXKY.

[Tone locationregion kiacy € moyieM perioHy, B SKOMY 1€ MICTO, JIe MOXe
3HAXOJMTHCh YOBEH Ha MPOJIaXy, 3HAXOAUTHCS, TOMY € 00’ ekToM Kiacy ForeignKey
Ha OCHOBI Kiacy mojeni Locationregion.

[Tosre centertitle xacy € mosieM Ha3BU MicTa, J€ MOXYTh 3HAXOIWTHCH
YOBHH ITi]] Yac MpoJaxy, ToMy € 00’ exktoM kiaacy CharField.

Knac Boatmodel peainizye B ctpykTypi Django-3acTocyHKy MOIe)Ib MOICTICH
YOBHIB.

[Tone boatmanufacturer kiacy € moyieM KOMIaHiI-BUPOOHUKA YOBHIB, IO
BUT'OTOBJISIE IIF0 MOJIEIh YOBHA, TOMY € 00’ ekToM Kjiacy ForeignKey Ha ocHOBI Ki1acy
mozenl Boatmanufacturer.

[Tone modeltitle kmacy e monem camoi Ha3Ba MoOJENi YOBHA, TOMY €

00’extom kiacy CharField.
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[Tone boattype knacy € mosnem Tuily 4OBHA, SIKHid TPEACTABIISIE 1IsI MOJIENb
4yoBHa, TOMY € 00’exToM Kitacy ForeignKey Ha ocHOBI kitacy Mozeni Boattype.

Krnac Boat peanizye B ctpykrypi Django-3acTocyHKy MoJieih OTOJIOIICHD
PO TPOTaXK YOBHIB.

[Tosre dealerprof kiracy € mosleM mpodimro BiIacHMKAa YOBHA, SKUM BiH
NPEJICTaBICHUN SIK KOPUCTYBad 3aCTOCYHKY HIATPUMKHU MPOJIAXKY YOBHIB, TOMY €
00’extoMm kiacy ForeignKey Ha ocHoBi kiacy mojeni Userprof.

[Tone adtitle xmacy e moxeM Ha3BHM OTOJIOMIEHHS TIPO MPOJIAK YOBHY, TOMY €
06’extom kiacy CharField.

[Tone location kiacy € mojeM micra, Jie 3HaXOJAUTHCS YOBEH, SIKUU B IIbOMY
OrOJIONIEHH] MPONOHYETHCS 1715l MPUA0aHHs, ToMy € 00’ ekToM Kiacy ForeignKey Ha
OCHOBI KJ1acy Mozeni Location.

[Tosre boatmodel xmacy € mosmem Mojen 4oBHA, TOMY € 00 €KTOM KIacy
ForeignKey Ha ocHOBI kitacy moneni Boatmodel.

[Tone builtyear wmacy € moimem pOKY BHUTOTOBJCHHS YOBHA, SKUH B
OTOJIOHNIEHHI MPOMOHYEThCSA sl NpUAOaHHSI, TOMY € OO0 €KTOM KJacy
PositiveSmallintegerField.

[Tone regplate kmacy € momem peecTpamifHOIO HOMepa 4YOBHA, SKHH B
OTOJIOIICHH] TIPOTIOHYETHCS JUIsl MpUaOaHHs, ToMy € 00’ exToM kitacy CharField.

[Tone width kiacy € mojieM HIMPUHKM KOPITYCY YOBHA, SIKUi B OTOJIOIICHHI
NIPOTIOHY€ETRCS IS TPUI0aHHs, ToMY € 00’ exToM Kiacy PositiveSmallintegerField.

[Tone length kmacy e mosem TOBXHUHU KOPIYCY YOBHA, SIKHH B OTOJIOIICHHI
NPOTIOHYETRCS ISl TPUA0aHHs, ToMy € 00’ ekToM Kiacy PositiveSmallintegerField.

[Tosre conditiontype kmacy € rmojiieM CTaHy 4YOBHA, SKHH B OTOJIOIICHHI
IPOMOHYETHCS UId puadaHHs, ToMy € 00’ekrom kiacy CharField, sikuit 3maten
HNIATPUMYBaTH pPOOOTY Ha OCHOBI BIANOBIJIHUX KOPTEXIB, 110 BCTAHOBIIOIOTH
BIIMOBIHICTh MK YACJIOBUM 3HAUYCHHSM CTaHy Ta HOTO OMHCOM.

[Tone boatcomment kiacy € mosiem OmMUCy JJist OTOJIOIICHHS YOBHA, SIKUI B

OTrOJIOIIEHH] POIOHYETHCS [T MPUAOAHH:, TOMY € 00’ ekToM Kitacy TextField.
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[Tone price kiacy € moJjieM BapTOCTI MPU0AHHS YOBHA, IKHIA IIPOTIOHYETHCS
B OroJIOIIIeHHI, ToMy € 00’ extoMm kiacy DecimalField.

[Tone pricerecom kiacy € mojieM peKOMEHI0BaHOI BAPTOCTI MPOIaXy YOBHA
3a 3aIPOMOHOBAHUM METOJIOM IMPOTHO3YBAHHS BapTOCTI MPOJaXy YOBHA, TOMY €
00’exToM kiacy DecimalField.

[Tone hulltype kmacy € monem Tumy KOpIycy 4OBHA, SIKUI B OTOJIOIICHHI
MPOTOHYETHCS JIsl pUA0aHHs, ToMy € 00’ektoM kiacy CharField, sikuii 3maTen
OiATpUMYyBaTH pPOOOTY Ha OCHOBI BIAMOBITHUX KOPTEXKIB, IIO BCTAaHOBIIOIOTH
BIJIMIOBIHICTh MK YMCIIOBUM 3HAYEHHSIM THITY KOPITYCY YOBHA Ta HOTO OIHCOM.

[Tone watercapacity kiacy € TmoJeM BOJOEMHOCTI YOBHA, SKHHA B
OTOJIOHNIEHH] MPOMOHYEThCA [Tl MNpUAOAaHHS, TOMY € OO’€KTOM KJacy
PositivelntegerField.

[Tone hullmaterial kiacy e monem marepiaiy, 3 SIKOTO BUTOTOBJICHUH KOPITYC
YOBHA, SIKUW B OTOJIONICHH] TPONIOHY€ETHCS IJIs IPU0AHHS, TOMY € 00’ €KTOM KJiacy
ForeignKey Ha ocHOBI ki1acy mojeni Buildmaterial.

[Tosre deckmaterial kiacy € mosem maTepiaiy, 3 SKOro BUTOTOBJICHA TaTy0a
YOBHA, IKUH B OTOJIONICHH] MPOMOHYETHCS JUIsl MPUI0aHHS, TOMY € 00’ €KTOM KJ1acy
ForeignKey Ha ocHoBI kitacy mozeni Buildmaterial.

[Tone showernumber kiacy € moyieM KibKOCTI AYIIOBUX KaOiH Ha YOBHI,
SKUW B OTOJIOIIEHHI TPOMOHYEThCS ISl TMPUAOAHHS, TOMY € 00 €KTOM KJjacy
PositiveSmallintegerField.

[Tone toiletnumber kmacy € mosjem KigbKOCTI TyasieTiB Ha YOBHI, SIKHH B
OTOJIONICHHI TMPOMOHYEThCS Il TpUAOaHHS, TOMY € OO0 €KTOM KIacy
PositiveSmalllntegerField.

[Tone anchorwinch kmacy € moneM TEKCTOBOTO OMKCY OCOOIUBOCTEH
SKIPHOI JI€011IKM YOBHA, SIKUI B OTOJIOLIEHH] IPOMIOHYETHCS JJIsl MPUI0AHHS, TOMY €
00’extom kiacy CharField.

[Tone bilgepump kiacy € mojieM OIMUCY OCOOJHMBOCTEH TPIOMHOIO HACOCY

YOBHA, SIKMH B OTOJIOIICHH] IPOTIOHYETHCS ISl IPU0AHHS, TOMY € 00’ €KTOM KJj1acy

CharField.
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[Tome covers kmacy € moieM OCOOJMBOCTI MOKPUTTS HYOBHA, SKUWA B
OT'OJIOIICHHI IPOIOHYETHCS JIs MpU0aHHs, ToMy € 00’ ekToMm Kiacy CharField

[Tone entertainment xmacy € moneM cUCTeMH Ui po3Bar (My3WYHOI
CHUCTEMH) YOBHA, KM B OTOJIONICHHI TPOTIOHYETHCS ISl TPUIOAHHS, TOMY €
00’extoM kiacy CharField.

[Tore epirb xmacy € monem ciayxOW palio3B’s3Ky 4YOBHA, SIKUH B
OTOJIONICHHI TPOMOHYEThCA Il MPUAOAHHS, IO 3aCTOCOBYETHCS IIiJ] dYac
HAI3BUYAHUX CUTYaIlill, ToMy € 00’exToM Kiacy CharField.

[Tone lifejackets kiacy € mosieM KiJIbKOCTI pATYBaJIbHUX KHJICTIB HA YOBHI,
KU B OrOJIOLICHHI HPOIMOHYEThCS JUIsl NPUAOAHHS, TOMY € 00 €KTOM KJacy
PositiveSmallintegerField.

[Toe navigation kiacy € mojeM HaBiraiiiHOi CHCTEMH YOBHA, SIKUH B
OT'OJIOIICHH] MPOTMOHYETHCS JIs1 TpUa0anHs, ToMy € 00’ ekToM kiacy CharField.

[Tone radiocommunication kmacy € mojeM CHUCTeMH paJiOKOMYHiKarlii
YOBHA, SIKUU B OTOJIOLIEHH] POTIOHYEThCA I IPUI0aHH, TOMY € 00’ €KTOM KJiacy
CharField.

[Tone enginefuelcapacity xmacy e mosnem oOcsAry maiuBa, SKHH 3IaTCH
BMICTUTA YOBEH, SIKMH B OTOJIOIICHHI MPOMOHYEThCA JUIsl MNPUAOAHHS, IO
BUKOPUCTOBYETBHCS 11  poOOTHM  JIBUTYHa, TOMy € OO ’€KTOM  KJjacy
PositiveSmallintegerField.

[Tone enginehours kiacy € moJjieM KiIBKOCTI TOJIMH, SIKY 3a IOBHOTO 0aKy B
CepeHbOMY MOXE IpAIlOBaTH YOBEH, KU B OTOJIOMICHHI IPOMOHYETHCS IS
npuadanHs, Tomy € 00’exToM Kiacy DecimalField.

[Tosre enginehorsepowers kiacy € mojieM KiIBKOCTI KIHCBKHX CHJI JIBUTYHA
YOBHA, IKUI B OTOJIOIIEHHI IPOMOHYETHCS sl MPUAOAHHS, TOMY € 00’ €KTOM KJIacy
DecimalField.

[Tosre enginereleaseyear kiacy € mojaeM pOKYy BHUTOTOBJICHHS ITOTOYHOTO
BCTAHOBJICHOTO JIBUTYHa Ha YOBHI, SKHH B OTOJIONICHHI IPOIOHYETHCS IS

npuadanHs, ToMy € 00’ekToM kiacy PositiveSmalllntegerField.
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[Tone displacement kiacy € mosieM KUTbKOCTI BUKOHAHUX 3aMiH JBUTYyHA
YOBHA, IKUH B OTOJIONICHH] MPOMOHYETHCS JUIsl MPUI0aHHS, TOMY € 00’ €KTOM KJ1acy
PositiveSmallintegerField.

[Tone enginemake ximacy € ToJeM OCHOBHOTO MaTepiany, SKHMA
BUKOPHCTOBYETHCS MPU POOOTI ABUTYHA YOBHA, SIKUH B OTOJIOIICHHI MTPOMIOHYETHCS
Uit mpuadanHs, Tomy € 00’ektom kiacy CharField, skuii 3qaten miaTpumyBatu
po0OTY Ha OCHOBI BIJIMOBIIHMX KOPTEXIB, III0 BCTAHOBIIIOIOTH BIJTIOBIIHICTh MIXK
YHCIIOBUM 3HAYCHHSM MaTepially Ta HOro OMUCOM.

[Tone enginefueltype knacy € monem Tuiy nanuea, HEOOX1IHOTO It POOOTH
JBUTYHA YOBHA, KU B OrOJIOLICHHI IMPOIMOHYETHCS Uil MPUIO0AHHS, TOMY €
o0’exrom kiacy CharField, skuii 37aTeH migTpuMmyBaTH poOOTY Ha OCHOBI
BIIMOBIHUX KOPTEXIB, IO BCTAHOBIIOIOTH BIJAMOBIAHICTE MIXK YHCIOBUM
3HAYEHHSIM THITY TaJIMBa Ta OTO OMHCOM.

Ilone state kmacy € moJsieM CTaHy OTOJIOLIEHHS PO MTPOJAXK YOBHA, TOMY €
o0’extom kiacy CharField, skuit 37aTeH miaTpumyBaTH poOOTYy Ha OCHOBI
BIIMOBITHUX KOPTEXIB, III0 BCTAHOBIIOIOTH BIJMOBIAHICTG MIK YHCIOBUM
3HAYEHHSIM CTaHy OTOJIOUIEHHS MPO MPOJaXX YOBHA Ta HOTO OMHCOM.

[Tone creationdate xmacy € moieM naTH CTBOPEHHS OTOJIOIICHHS IPO
IPOJIaX YOBHA, TOMY € 00’ ekToM Kiacy DateField.

[Tone buildmaterials kiacy € mosiem crvcky MarepiasiiB, BAKOPUCTAHUX TIPU
BUPOOHUIITBI YOBHA, TOMY € 00’ ekToM Kiiacy ManyToManyField na ocHoBI kitacy
moaeni Buildmaterial.

[Tone userviews kiacy € TOJEM CIUCKY KOPHUCTYBadiB 3aCTOCYHKY
HNIATPUMKHN MPOAAXKY YOBHIB, SIKI MEPETJISHYJM OTOJIOIICHHS PO MPOAaXK YOBHY,
ToMy € 00’ektoM Kkiacy ManyToManyField Ha ocHoBi kitacy mozeni Userprof.

[Tone userlikes kimacy € mojieM CHHCKY KOPUCTYBa4iB 3aCTOCYHKY
HIATPUMKH MPOJIa’Ky YOBHIB, SIKI BUCJIOBHIIM BIOJI0OAHHS YOBHY, TOMY € 00’ €KTOM
kiacy ManyToManyField Ha ocHosi knacy moaeni Userprof.

Knac Userprofboatset peanizye B cTpykTypi Django-3acTocyHKy MOeIb

KOPHUCTYBAIIbKUX JOOIPOK YOBHIB.
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[Tone userprof kmacy € moseM mnpodiI0 KOPUCTyBadya 3aCTOCYHKY
MIJITPUMKH TIPOJIAKY YOBHIB, SKUM CTBOPUB ITIO0 JTIOOIPKY, TOMY € 00’ €KTOM Kiacy
ForeignKey na ocHoBi kinacy moaemi Userprof.

[Tone setname kiiacy € mojeM Ha3BU KOPUCTYBALBKOT TOOIPKH YOBHIB, TOMY
€ 00’ extom kiacy CharField.

[Tosre boats kmacy € mojeM Tepelliky YOBHIB, SKHH BXOIATh Y IIO
KOpPHUCTYBaIlbKy J100ipKy, ToMy € 00’ekToM kiacy ManyToManyField Ha ocHoOBI
Kiacy mojeni Boat.

Knac Boatpic peamizye B cTpykTypi Django-zacTocyHky Mojienb
dboTorpadiii 4OBHIB.

[Tone boat xacy € monem 4oBHY, sikuii MOKa3aHuil Ha Gororpadii, Tomy €
00’extoMm kiacy ForeignKey Ha ocHOBI kiacy mojeni Boat.

[Tone feature kmacy € moisem, sike Mmo3Hayae, e OCHOBHA (oTorpadis s
IIPEICTABIICHHS OTOJIOIICHHS MPO MPOAaX YOBHA UM 1€ J0JaTKoBa (oTorpadis,
Tomy € 00’ ekToM Kiacy BooleanField.

[Toyte pic kiacy € nojiem gororpadii YoBHA, TOMY € 00’ €KTOM KJIACy TOMY €
00’€KTOM KJIacy.

Knac Buildmaterial peanizye B ctpykTypi Django-3acTocyHKy MOJCIHb
MaTepianiB, 3 SKUX MOXYTb BUTOTOBJISITHCS YOBHH.

[Tone biuldmaterialtitle xnacy e monem Ha3Bu MaTepiany, 3 IKOTO MOXYTb
BUTOTOBJIATUCS YOBHU, TOMY € 00’ exToM Kkiacy CharField.

Knac Boatsale peanisye B ctpykTypi Django-3acTocyHKy Moieib 3asBOK Ha
npu0aHHS YOBHIB.

[Tone boat xmacy € moneM 4oBHA, 3asBKY Ha MPHIOAHHS SKOTO 3aJHIIUB
KOPHUCTYBau 3aCTOCYHKY HIATPUMKH TPOAAXY YOBHIB, TOMY € 00’€KTOM KJjacy
ForeignKey Ha ocHOBI kitacy mozeni Boat.

[Tone wuserprof kmacy € moneM KOpUCTyBada 3aCTOCYHKY ITiITPUMKH
MPOJIaXKy YOBHIB, IKUI CTBOPUB III0 3asBKY Ha MOTO MPUIA0AHHS, TOMY € 00’ €KTOM

kiacy ForeignKey Ha ocHoBI kitacy mozeni Userprof.
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[Tosre apllicationdate kmacy € mojem naTtv, 4acy MOJAHHS 3asgBKH Ha
npuUI0aHHS YOBHA, CTBOPEHOI KOPHUCTYBaue€M 3aCTOCYHKY IMIATPUMKH MPOJAXKY
YOBHIB, TOMY € 00’ekToM Kiacy DateTimeField.

[Tore comment kiracy € mojeM KOMEHTaps 10 3asiBKM Ha MPpHUI0aHHS YOBHA,
CTBOPEHOI KOPHCTYyBadeM 3aCTOCYHKY IIATPUMKHA TPOAAXKY YOBHIB, TOMY €
00’extoM kiacy CharField.

[Tome state ximacy € mojem cTaHy 3asBK{ Ha TMPHI0aHHS YOBHA, CTBOPEHOI
KOPHUCTYBa4e€M 3aCTOCYHKY HIATPUMKHU MPOJIAXKy YOBHIB, TOMY € 00’ €KTOM KJacy
CharField, sikuii 31aTeH miaTpUMyBaTH poOOTY Ha OCHOBI BIJIMOBIJIHUX KOPTEXKIB,
10 BCTAHOBJIIOIOTH BIAMOBIIHICTh MK YHCIIOBUM 3HAUEHHSAM CTaHy CTaHy 3asBKU
Ha IpHUI0aHHS YOBHA Ta IOTO OITUCOM.

Knac Dealerquestion peanizye B cTpykTypi Django-3acTocyHKy MOJENb
3alMTaHb 1 BIAMOBIAEH MK MOKYISMH 1 IPOIaBISIMU YOBHIB.

[Tosre dealerprof kmacy € mosnem mpojaBlsi YOBHA, SKOMY HaIpaBlICHO
3anmuTaHHs a00 SIKUW CTBOPHUB BIAMOBIAL HAa 3alUTAHHS MOKYMIIS YOBHA, TOMY €
00’exToM kiacy ForeignKey Ha ocHoBI kiacy moueni Userprof.

[Tone wuserprof kmacy € mosieM MOKyMis 4YOBHA, SKOMY HAaIrpaBlICHO
BIJIMTOBIJIb HA 3alUTaHHS a00 KWW CTBOPUB 3alMTAHHS JI0 MOKYIIIS YOBHA, TOMY €
00’exToM kiacy ForeignKey Ha ocHoBI kiacy moeni Userprof.

[Tore dealerque kiacy € mosem, IO BU3HAYa€, 1€ 3alUTAHHS IMOKYIILS
YOBHA JIO HOTO TIPOJIABIIS UM II€ BiIITOBIIb IPOABIIT YOBHA HA 3aIIUTAHHS ITOKYTIIIS,
Tomy € 00’ ekToM Kiacy BooleanField.

[Tore questiontxt kmacy € mojemM TEKCTy 3amUTaHHS a00 BIIIOBIAI Mik
MOKYIILIEM 1 ITPOJIaBIIeM YOBHIB, TOMY € 00’ ekToM kiacy CharField.

[Tonme questiondate kiacy € moyieM JaTH, 4acy CTBOPEHHsS 3allUTaHHS abo
BIIMOBIZAI MK TIOKYIIIEM 1 MpOAaBlIEM YOBHIB, TOMY € 00’€KTOM KJjacy

DateTimeField.
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4.3 BUCHOBKH 3a po3jaijiom 4

Peanizamito mporpamMu MiATPUMKH MPOJAXy YOBHIB Yy IIbOMY PO3ALII
3aBEpILEHO 3 MPUBEICHHAM ONKCY TUX CTPYKTYPHHUX OJMHUIL BeO3aCTOCYHKY, SIKi

OyJ0 peaiz0BaHO B Pe3yJIbTaTI.
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5 EKCIIUIYATALIA, TECTYBAHHSA TA EKCIHEPUMEHTAJIBHE
JOCJIIIZKEHHSA ITPOT'PAMUA

5.1 Onuc nporpamm

[Iporpama mpu3HadeHa I MIATPUMKH BHCTABJICHHS BJIACHUX HOBHX a00
B)KMBAHMX YOBHIB JUISI MPOAAXY IUIIXOM CTBOPCHHS BIATIOBIAHMX OTOJIOIICHB,
CTBOPEHHS, IIATBEPKEHHS a00 BIIXUJICHHS 3a5BOK Ha IPUI0aHHS YOBHIB, ITOLTYKY

HEOOX1JHIUX YOBHIB.

5.2 ExkciutyaTaiisi nporpamMu

KopuctyBau  mporpamu  HIATPUMKHA  MPOJAXy  YOBHIB  MOXKE
BUKOPUCTOBYBATH B Mepuly yepry Oyab-sKi 3acoOH, JOCTYIIHI MOMY 3 OCHOBHOI'O
MEHIO.

3 mepumoro po3Auly MEHIO JTOCTYIMHHUH MHEpesiK OTOJIOIIEHb MPO MPOAaxK
YOBHIB, 5IKi CTBOPYB KOPUCTYBa4 Ta 3a IKUMH BiH MPOJAE YOBHU. SKI0 KOpUCTyBad
e HE TPOJIa€ YOBHIB, TO HMOMY BIJOOpaXXa€ThCsl CTOPIHKA 3 IPOIO3UIIIEI0
onmyOJIiKyBaTu orojoumeHHs. OTpuMaTH AOCTYH A0 MyOJiKalli OroJOIIEHHS Mpo
MPOJIa’K YOBHA MOKHA 1 3 MEHIO 3 po3auy «IIpogaTuy.

3 Ipyroro po3auTy MEHIO MOXHA NEPETIITHYTH T1 OTOJIOIICHHS PO MPOIaxK
YOBHA, sIKI OyJiM BIoaoOaH1 KopucTyBaueM. DakTUYHO K BIOAOOAHHS BHUJIHI Ha
KOXHI{ CTOpIHII, JIe BIIOYBA€ETHCSl poOoTa 3 YoBHaMH. Ha KOKHIi Takiil CTOPIHIII €
iHpopMmarliss 3 KUIBKICTIO BIOJOOAaHb Ta TEPEerysaAiB, a BIAMOBIAHO MOJXKHA
BI10J100aTH 200 BIAXWJIUTH BIIOJAOOAHHS 32 OTOJIOIICHHSM MPO MPOJIaK YOBHA.

3 TPETHOTO PO3MILTY MEHIO JOCTYITHA MOKIIUBICTh MEPETITHYTH BC1 TOOIpKH
YOBHIB, SIKI CTBOPUB AaBTOPHU30BAaHUU Yy mporpami KopuctyBad. Toali MOKHA
HATUCHYTH Ha MOTPIOHY Ta BIAKPUTH CTOPIHKY Takoi noOipku (puc. 5.1). 3 wmiei
CTOPIHKM MOXHa BiJlpelaryBaTu J0OIpKY YOBHIB, MOYKHA BHJIYYHUTH L0 JOOIPKY

YOBHIB, NEPETJISHYTH MEpeiKk YOBHIB y HiM, a 32 KOXXHUM YOBHOM OTPHUMATH
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iH(opMallito mpo Te, siKa KUIbKICTh MEPEryIsiiB, YIOoa00aHb € Y YOBHA, BUIYUUTH

YOBEH 3 JI0O1PKHU, SKIIO 11 HEOOX1THO.

Mpe3eHTabenLHi

Moneniowxa

MopepH

Pucynok 5.1 — Cropinka 100ipKH YOBHIB

Jl1st Toro 1100 10/1aTH YOBEH 10 JOOIPKY YOBHIB, HEOOX1JHO HATUCHYTH Ha
MOCHJIAHHSI 3 HA3BOIO CITMCKH, a TOA1 BiIOOPa3UTHCS BUNIAAAIOUUN MEePEiK, 3BIIKH
MO>KHa 00paTv MoTpiOHY JOOIPKY, MEPETNITHYTH TAKUM YHHOM, B SIKii came 1001p1i
MPUCYTHIA 4OBEH. MOKHA TaKOX 3a JOIMOMOTOI0 BiJMOBIHOIO MOCHJIAHHS 3 ITE€T
N0OIpKM YOBHIB BIAMOBIAHUI YOBEH BIIIYYUTH. TaK0X MOKHA MEPETJISTHYTH IPO
KOHKPETHUI YOBEH, B SIKUW JOOIpKax aBTOPU30BAHOIO KOPUCTYBaya BiH MPUCYTHIH,
J0AaTH JI0 1HIIOI JOOIPKM YOBEH, MOKHA 31 CTOPIHKM OTOJIOIICHHS MPO TPOJIaxK
yoBHa. Ha 11i#i cTopiHi po3TamoBaHa Bcsi iHpopMallist Mpo 4oBeH. MoxKHa TaKOXK

MOJIaTH 3asiBKY Ha NMpuaOaHHs yoBHA (puc. 5.2).



o1

Boater

Nautic Yachts €89000

Nautic 33

v v v

LLnpwHa: [losxuHa: PaTyBanbHux CraH: PiK BUpoOHMLTBa: Kinbkicts Kinbkictb
3m oM xuneris: 10 'Y BUKOPHCTaHHI 2012 Tyaneris: 1 Aywosux kaoiu: 1

Pucynox 5.2 — CTopiHka OoroJionieHHs Ipo MpoJiaXx YOBHA

31 CTOPIHKH OTOJIOUICHHS MPO MPOJaX YOBHA MOXHA TaKOX OTPUMATH
1H(OopMaIrio Mpo BIaCHUKA YOBHA, HAMMKCATH HOMY 3alTUTaHHS, IEPEHIIIOBIIIN TAKIM
YUHOM JI0 PO3MOBH 3 HUM.

BianoBigHO MOAWBUTHCH HA Ti 3asSBKU Ha MPUI0AHHS YOBHIB, 5K 3aJTUIIUB
KOPHUCTYBa4, MOKHa 3 MEHIO B po3/ull «3asiBKu». [l poOOTH 3 1HILIOT CTOPOHU 3a
3asiBKaMHM, SIK1 MIOJIaHl BJIACHUKY, CaM BJIACHUK MOE€ 0OpaTu pO3[1J OTOJOLIEHb,
3BEpHYBIINCH /10 BJACHUX OTOJIONIEHb MPO MPOJaXX YOBHIB, a 3BIATH 332 KOKHUM
OTOJIONIEHHSIM ~ JIOCTYMIHA MOXJIMBICTh MEPEUTH 0 TEpemNiky MOJaHuX
KOPHUCTYBadyaMH 3asBOK Ha MPUA0aHHS BIAMOBIIHOTO YOBHA.

Poznin mento «llutaHHsS» BiIKpHUBAE CTOPIHKY, SIKa CKJIAJIAE€THCA 3 JBOX
BaplaHTIB, NEPEMHUKATUCA MK SKUMU MOXKHAa BHOOpPOM BIJINOBIJIHOTO BapiaHTa!

oOuparouu nepeiiK BIaCHUKIB, SIKUM HaIllMCaB KOPUCTYyBay, ab0 oOuparouu mepeik
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TUX KOPUCTYBayiB, Kl HaMCAJIX aBTOPU30BAHOMY KOPUCTYyBauy K BJIACHUKY (3a
YMOB HasiBHOCT1 OTOJIOIIEHB PO MPOJIaXK YOBHA Y KOPUCTYBaya).

3 mpodiaro KOpHCTyBadya MOKHA HE TIIBKH MEPETIISIHYTH JIaHi IPO HBOTO,
ajie TaKoX 1 BUWTH 3 aBTOpHU3allii, MEpEeNTH 10 peAaryBaHHs JaHUX.

[Tim wac myOsmikaiii HOBOTO OTOJIOIICHHS MPO MPOAaX BIIACHOTO YOBHA
(puc. 5.3) moTpiOHO 3aaTH BC1 HEOOXI1IHI JIaHi, BKIIIOYAIOYH 30KpeMa 1 MaTepiaiiy,
3 SKUX BUTOTOBJICHUH YOBEH, 10JaTH HEeoOXiaH1 ¢oTorpadii, ajie BEpXHS YaCTUHA
BKJIFOYA€ BU3HAYCHHSI MiIHIMAJIBHOI YACTHHH OTOJIOMICHHS, BKIIOUYAIOUN JTOBXKUHY
YOBHA, MOTO MIMPUHY, PIK BUPOOHUIITBA, PETIOH Ta JIOKAI[II0 HOro po3TallyBaHHS,
10 JI03BOJISIE HATUCHYTU HAa KHOIIKY JIJIsS OLIIHIOBAHHS BapTOCTI MPOJAXy TaKOTO
yoBHa. Ilicns nporo HaTWCKaHHA 1HGOpPMALs Ha CTOPIHII JOMOBHIOETHCS

PEKOMEHIOBAHOIO I[IHOIO.

Ha3Ba 4YoBHa B OrofnoweHHi

Little dream

BupobHu1K YOBHA

Hanse hd

Mopgens YOBHa
53le v

[oBXWHa, MeTpiB
LlinpuHa, meTpis

ik BUpOOHUMUTBA
005 v

erioH
aHia v

Nokauin
KepTremivve v

PekomeHOoBaHa BapTticTe: 270000 €

Pucynok 5.3 — IlyOG:ikaliist OroJIOIIeHHs PO NpoAak YOBHA
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5.3 ExcnepumMeHTaJbHe T0CiIKEHHS

[TouatkoBo BHOiIpka [9], sKka BUKOpHCTAaHA I EKCIICPUMEHTAILHOTO
JIOCITIJIKEHHS IPOTHO3YBaHHS BaPTOCTI MPOJIAKy YOBHIB, CKJIA/IA€THCA 3 HACTYITHUX
O3HaK:

— THII YOBHA;

— BUPOOHUK YOBHa,

— JI0AaTKOB1 XapaKTEPUCTHUKHU THUITY YOBHA,;

— PIK BUTOTOBJICHHS YOBHa,

— IOBXHMHA YOBHA;

— MIMPUHA YOBHA;

— OCHOBHMI Martepiall, 3 IKOro BUTOTOBJIEHUN YOBEH;

— JIOKAllisl, 1€ YOBEH pPO3TAIIOBAHUM;

— KUIBKICTh TIEPETJISIIIB OTOJIONIEHHS MPO MPOJa)x BIAMOBIHOTO YOBHA 3a
OCTaHHi 7 JIHIB.

[lin vac eKcnepuMEHTAJIbHOrO JOCHIJKEHHS MPOTHO3YBAaHHS BapTOCTI
IpoAaKy YOBHIB PO3IJIIHYTO 3alpONOHOBaHUI METOJ Ta HOro aabTEepHATUBU y
BUTJISA/II OKPEMOTO JIepeBa pillieHb Ta METOAY OMOPHUX BEKTOpiB (Tadm. 5.1).

JUist OL[IHIOBaHHS Ta MOPIBHSHHS OTPUMAHUX PE3YJIbTaTiB BUKOPUCTAHO SIK
MOKa3HUKHU:

— nokasauk Mean Absolute Error (MAE);

— noka3uuk Mean Squared Error (MSE);

— noka3uuk Root Mean Squared Error (RMSE).

JlepeBa pillieHb HaWKpalil pe3yJbTaT IPOrHO3yBaHHS BAPTOCTI MPOAAKY
YOBHIB JIO3BOJIWJIM OTPUMATH y TOMY BUMNAJKY, KOJM Ha BXiJl MOAAHO / BXIJHHUX
O3HaK, HasBHUX Yy BHUOIPIIl Ta NEPETBOPEHUX TAKUM UYMHOM, SIK 11€ OyJI0 3p00JIEHO Y
3aMpoNOHOBAaHOMY MeTo/1. Halikpalii pe3ynbTati B TAKOMY BUIIaJKy OTPUMAHO 1
3a mokazHukoM RMSE, 1 MSE. TIpote 3a mokazaukom MAE naiikpamuii pe3yiabrart

OyJI0O OTpUMaHO TOMl, KOJK JIEpPEeBO pIillIeHh Ma€ 5 BXigHUX O3HaK. OKpiM TOTO
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JiepeBa pillleHb MaJId Kpallll pe3yabTaTH NPOrHO3YBaHHS BapTOCTI MPOAAKY YOBHIB

MOPIBHSHO 3 METOJIOM OTIOPHUX BEKTOPIB.

Ta6mui 5.1 — [IporHo3yBaHHS BapTOCTI MPOJIaXKy YOBHIB

Monens MAE RMSE MSE
HepeBo pimeHs (9 o3HaK) 0,001533 0,010117 0,000102
JlepeBo pirieHsb (8 03HaK) 0,001511 0,010189 0,000104
JlepeBo pimieHs (7 03HaK) 0,001346 0,00774 5,99122E-05
JlepeBo pimeHs (6 03HaK) 0,00131 0,007839 6,576724E-05
JlepeBo pimieHs (5 03HaK) 0,001298 0,008052 6,483627E-05
JlepeBo pitieHs (4 03HaKH) 0,001305 0,008357 6,984261E-05
JlepeBo pitieHs (3 03HaKH) 0,001347 0,008527 7,270321E-05
JlepeBo piteHs (2 03HaKH) 0,001556 0,008009 6,41441E-05
Meto onOpHHUX BEKTOPIB 0,092738 0,093114 0,00867

[Ipu BUKOpHCTaHHI 3alPOMIOHOBAHOTO METOAY 3acTocyBaHHs Random

Forest mpusBeno no 3MmeHmeHHs nokasHuka MAE B mepury uepry (tabmn. 5.2).

AHcamM01b nepeB pimieHb noOymoBanuit 3 500 nepeB. Halikpamuii pesynbrat

oTpuMaHo 3a nokazHukoM MAE npu 5 BximHux o3Hakax 31 3HaueHHsM 0.001075.

[TopiBHSIHO 3 HaWKpalUM pe3yJbTAaTOM JEPEB PIIEHb 1€ 3MEHIIUIO MOKa3HUK

MAE na 17 %.

Ha6ip 3 5 BXiTHUX O3HAK MPH IIbOMY CKJIAJAETHCS 3 HACTYITHUX

— OBYKMHA YOBHA,
— IIMpYHA YOBHA,
— piK BUTOTOBJICHHSI YOBHA,

— THI YOBHA,

— JIOKaIlisl, JIe YOBEH PO3TAIIOBAHMIA.
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Tabmums 5.2 — IlporHosyBaHHsT BapTOCTI MPOAaXy 4YOBHA HAa OCHOBI

3alpOIIOHOBAHOTO METOAY B PI3HUX BapiallisiX BXITHUX O3HAK

Monenb

MAE

RMSE

MSE

Random Forest 3a
BaHPOHOHOBaHHM METOAOM

(9 o3HaK)

0,001141

0,008006

6,409851E-05

Random Forest 3a
SaHPOHOHOBaHHM METOAOM

(8 o3HaK)

0,001141

0,007953

6,324 723E-05

Random Forest 3a
BaHpOHOHOBaHHM METOAO0OM

(7 o3HaK)

0,001127

0,007824

6,121165E-05

Random Forest 3a
BaHpOHOHOBaHHM METOAO0OM

(6 o3HaK)

0,001119

0,007688

5,911011E-05

Random Forest 3a
3aHpOHOHOBaHI/IM METOA0OM

(5 o3Hak)

0,001075

0,007585

5,752831E-05

Random Forest 3a
3aHpOHOHOBaHI/IM METOA0OM

(4 o3HaKM)

0,001113

0,007574

5,737047E-05

Random Forest 3a
3aHpOHOHOBaHI/IM METOAOM

(3 o3Haku)

0,001131

0,007796

6,07748E-05

Random Forest 3a
BaHpOHOHOBaHI/IM METOAOM

(2 o3Hakn)

0,001491

0,009493

9,01143E-05
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5.4 BUCHOBKHM 32 PO3aiJIoM 5

Peanizamito mporpamHoro 3a0e3nedyeHHs MIATPUMKHA TMPOAAXy UYOBHIB
MIJTBEP/PKEHO HA OCHOBI TMEpeBIPpKH (PYHKIIOHAJIBHUX MOXJIMBOCTEH Ta
BIJIMOBITHOTO BUKOHAHOTO OMUCY JIOTiKK poboTtu. [IpoBeneHo ekcrepumMeHTalIbHE
JOCITIKEHHSI TPOTHO3YBAaHHS BAapTOCTI MPOJAXKY UYOBHIB, IO MiATBEPIUAIIO
MIJBUIIICHHS TOYHOCTI 30KpeMa Ha ocHOBI mokasHuka MAE 3a 3ampomnoHoBaHuUM
MeToaoM. [lopiBHSHHS albTepHATUB BUKOHAHO 3 METOJOM OTIOPHUX BEKTOPIB Ta

JIEPEBOM PIIIICHb.
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BUCHOBKH

3a pe3yapTaTaMy BUKOHAHHS POOOTH pO3pO0JICHO MporpaMHe 3a0e3NeYeHHs
NIATPUMKK TPOJIaXKy YOBHIB JJig 3a0€3MEUYEHHsI PIllIeHbh CTOCOBHO BH3HAYEHHS
BapTOCTI MPOJTAXKy HA OCHOBI JIaHUX.

J11s po3poOKH MporpaMu MiATPUMKH MPOJIAXKy YOBHIB OyJI0 BUKOPUCTAHO:

— MOBYy mnporpamyBaHHs Python ta Python-maketu mist po3poOku, 110
3a0e3Meymiii  peajizalliio 3anporoHOBAHOTO METOJY MPOTHO3YBaHHS BapTOCTI
IpOAaKy YOBHA, poOOTY 3 JAaHUMH;

— (periMBOpK BeOpo3poOku Django;

— cucTeMy KepyBaHHs 0azamu qanux MySQL.

CrtBopeHa mporpaMa mpu3HayeHa JIsl MiATPUMKU BUCTABIICHHS BIACHUX
HOBUX a00 BXMBAHHUX YOBHIB I NPOAAXy LLIIXOM CTBOPEHHS BIJIIMOBIIHUX
OrOJIOIICHb, CTBOPEHHS, MIATBEP/KCHHSI a00 BIIXUJIEHHS 3asABOK HAa MpUI0aHHS
YOBHIB, TMOIIYKY HEOOXIJHUX KOpPUCTyBadya 4OBHIB. KopucTyBauaM HaJIa€eThCs
MOXJIMBICTh CTBOPIOBaTH BJIaCHI JOOIPKH YOBHIB, 1100 MOBEPTATUCH JI0 paHIIlIe
BimiOpanux. IIpoekTyBaHHS TmporpaMu BUKOHAHO 3a pe3yjbTaTaMu OIJISIAY
Be03aCTOCYHKIB MIATPUMKHM IMPOJIaKy YOBHIB, B SKOMY B OCHOBHOMY OYJIO
po3risHyTO nporpamu Boatsales.com.au, AutoRia, Boat24, BpaxoBaHo iX OCHOBHI
MOXJIMBOCTI Ta CIOCIO MIATPUMKUA IIMX MOMKIJIMBOCTEH, BH3HAYEHO OCHOBHI
HEOMIKH, a TAKOXK SK Pe3yJbTaT BCTAHOBIICHO Ti XapaKTEPUCTHKHU MPOTpaMH, sKi
MalTh OYTH BIAMIHHOCTSIMHU TIpOrpamMu, WO po3poOisieThecs. BukimounuMu
OCOOJIMBOCTSIMM BHKOHAHOI PO3POOKM MPOrpaMH MIATPUMKUA MPOAAXY UYOBHIB €
HAsIBHICTh MOKJIMBOCTI CTBOPEHHSI JOOIPOK YOBHIB, PEKOMEHIYBaHHS BapTOCTI
MPOJIaXKy YOBHA JIJIS BIACHHUKA.

HaykoBa HOBU3HAa poOOTH TOJIArae B METOAl MPOTHO3YBAHHS BAapPTOCTI
POAaKy YOBHA, IKHI HAa OCHOBI O3HAK OTOJIOMIEHHS MPO MPOJak YOBHA BU3HAUYAE
CTBOPCHHsI 1 HaBYaHHS MOJENI sSK aHcaMOmro nepeB pimeHb Random Forest, 1o
JIO3BOJIIE TIPOBECTHM PEKOMEHJAIlIMHE OI[IHIOBAaHHS BapTOCTI YOBHA IS

dbopMyBaHHS MiJICYMKOBOTO OTOJIOIICHHS.
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Beryn

YoBHM HE MAIOTh TAKOT'O PO3IOBCIOKEHHSI SIK aBTOMOO1III, TPOTE II€ OKpeMa
cdepa, sika 3aCIIyrOBY€ yBaru, TUM OUTbIIE 3BAYKAIOUM Ha KIJIbKICTb BOJIONM, 5IKi € B
Ykpaini. Taki YOBHM MOXKYTh MaTH JTy>K€ pi3HI TUIH, po3MipH. BiamosigHo ayke
pI3HUX KOPHUCTYBauiB 3 JyX€ pPI3HUMU TOTpedaMH MOTPIOHO 3aJ0BOJILHUTH
BIIMOBITHUMU  TIPOTPAMHUMH  3acOo0aMM, BpaxOBYIOUM OCOOJHMBOCTI YOBHIB
MOPIBHAHO 3 aBTOMOOLISIMH, HaJalOYud THYYKHH TOWyK Anui 1poro. Ilpote
BaXUJIMBUM KpPOKOM IIiJl 4YaC BHUCTAaBJIECHHS BJIACHOIO YOBHA /I NPOAAXKY €
BHU3HAUEHHS YMOB Takoro IpoAaxy, 3 SIKUX TOJIOBHOI € BCTAHOBJICHHS BapTOCTI
YOBHA. 3BaKar0uM Ha cneuudiky pUHKY Ta NOTpedy B HOBUX MPOAABLSAX YOBHIB,
TOOTO PO3IIMPEHHI PHHKY, HEOOXIJTHO B OOOB’S3KOBOMY TIOPSIKY TaKHM
nporpaMHuil 3aci0 3a0e3nmedynTH pPEeKOMEHAAIINHOK (YHKIIE, sKka O Moria

3alpONOHYBATH MPOJIABIIIO aJ€KBATHY BapPTICTh AJIA KOrO YOBHA.

A.1 IlixcraBu ajst po3pooku

Ha mincraBi nakazy Ne 398 Bin 7 >xoBTHS 2024 p., axuii OyB BUIAHUH Y
HarnionansHOMY YHIBEpCHUTETI «3aropi3bka MOMITEXHIKay, 1€ 1 BEIEThCsS pO3poOKa
B MEXax JaHOl JUIUIOMHOI KBami(ikaiiiHoi poOOTH MaricTpa, BH3Ha4YeHa TeMma
pobotu «JlochmikeHHsT Ta MporpamMHa peaizailis METOIIB MIATPUMKH MPOAaKY

YOBHIBY, 1110 OYJI0 JIETai30BaHO TAKOK BUIAHUM 3aBJaHHSAM Ha POOOTY.

A.2 Ilpu3HayeHHs po3poOKHU

Po3pobka mae OyTm Tpu3HauYeHa IS MIATPUMKH BUCTABJICHHS BJIACHUX
HOBUX a00 BXXMBAHUX YOBHIB I MPOJAXy IIJISXOM CTBOPEHHS BIAMOBITHUX
OTOJIOIICHb, CTBOPEHHS, MiITBEP/HKCHHS a00 BIAXWJICHHS 3asiBOK Ha MPUAOAHHS

YOBHIB, MOLIYKY HEOOX1AHUX YOBHIB.
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A.3 OCHOBHiI BUMOI'M /10 IPOrpaMu

A.3.1 Bumoru 10 pyHKIiOHAJIbHUX XaPAKTEPUCTHK

Jns  peamizaiii  KOMIUIEKCHOI poOOTH MpOrpamMHOro 3abe3reyeHHs
OIATPUMKA TPOAAXKy 4YOBHIB HEOOXiTHO 3a0e3neyuTH Taki (yHKIIOHATBHI
MO>KJIMBOCTI:

— peecTparlis Ta aBTOpU3allisl KOPUCTYBadiB 3aCTOCYHKY MIATPUMKH
POAaKy YOBHIB;

— TIOIITYK YOBHIB JIJIsl IPUI0AHHS;

— CTBOPEHHSI ~ OTOJIONIEHHS TMPO TMPOJaX YOBHA 3  BHU3HAYCHHSIM
PEKOMEHIOBAHOI IIHU MPOJAKy YOBHA,

— BIATBOPEHHSI TIEPEIIIKY OTOJIOIIEHb MPO MPOJIaXk YOBHIB Y KOPUCTYyBaya, y
TOMY YHUCJI1 BJIACHI,

— TIEPETJIsi OTOJIONICHHSI PO MPOAaK YOBHA,

— penaryBaHHs OTOJIOIIEHHS TIPO MPOJIaX YOBHA;

— BITOI00AHHS YOBHA 3 OTOJIOIICHHS,

— BIAXWJIECHHS BIIOJOOAHHS YOBHA 3 OTOJIOIIEHHS,

— BIATBOPEHHSI MEPEIIKY YOBHIB, YIIOJ00aHUX KOPUCTYBAYEM;

— CTBOPEHHS I0O1pPKHU YOBHIB,

— pearyBaHHsI OITMCOBUX JaHUX JOOIPKH YOBHIB;

— JI0JJaBaHHS YOBHA /10 JOOIPKH;

— BIJIXWJICHHS YOBHA 3 JOOIpKH;

— TIOJIAaHHS 3a5BKM Ha MPU0aHHS YOBHA;

— MIATBEP/KECHHS 3asiBKU HA TPUA0AHHS YOBHA,;

— BIIXWJICHHS 3asBKH Ha MPpHUI0aHHS YOBHA,

— BIATBOPEHHS MEPeNiKy 3asiBOK Ha PHUI0aHHS YOBHA,

— BIJITBOPEHHSI BJIACHUX 3asIBOK Ha MpUI0aHHS YOBHA,

— BIATBOPEHHS TIEPEIiKY YOBHIB 3 JOOIPKH,

— BIATBOPEHHS MepeNiKy J0OIpOK KOPUCTYyBaua;

— aJJpeCyBaHHs 3alIUTaHHS ITPOAABIIIO YOBHA,
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— BIJIMPABJICHHS BIAMOBIA1 HA 3alIUTAHHS MPOJABII0 YOBHA,;

— BIITBOPCHHS MIEPENTIKY BCIX MOKYIIIIIB YOBHIB, sIKI IOCTABUJIM 3alIMTaHH;

— BIATBOPEHHsI TEpENiKy BCIX MPOJABIIB, SKUM TIOCTaBUB 3alUTaHHSA
TIOKYTICIIb,

— BIATBOPEHHSI 3alIUTaHb MIXK MPO/IABIIEM Ta MOKYIILIEM YOBHA,;

— meperyisi npoduII0 KOPUCTyBada IPOrpaMu MIATPUMKHU IPOAAXKY YOBHIB;

— penaryBaHHS BIIaCHUX JTaHUX MPOPiIIo;

— BIJIYY€HHS BJIACHOI JOOIPKU YOBHIB.

A.3.2 YMoBH ekcrutyaTauii

ExcrmutyaTariist mporpaMmHoro 3a6e3nedeHHs MiITPUMKH TIPOJIaXKy YOBHIB Ma€
3a0e3mnedyBaTUCsS BUKOHAHHSIM DSy BUMOT J0 CEPBEPHOI YaCTHUHU:

— 3a0e3nedeHHs BeOcepBepy 3 NIATPUMKOK IHTEpIpETaropa MOBHU
nporpamyBaHHs Python 3;

— HamamTyBaHHA Django-3acTOCyHKY JJii BUKOHAHHS Ha cepBepi 3
peaizailiero mirpamii /st 3a0e3nedeHHss HeoOX1aHOI CTPYKTypu Oa3u JaHuX 3a
JOTIOMOT'OFO TATPUMKH CUCTEMH KepyBaHHs 0a3010 qanux MySQL;

— incranpoBani Python-nmaketn Numpy, Pandas, Scikit-learn.

A.3.3 Bumoru 10 ckjaay Ta napaMeTpiB TeXHIYHHX 32c00iB

[Iporpamue  3abe3medyeHHs  MIATPUMKA  MOPOAAXy  YOBHIB  Mae€
3a0€3IeuyBaTUCs CEPBEPHOI0 YAaCTHHOIO 3 TaKMUMU MIHIMAJIbHUMU MapameTpamu
TEeXHIYHUX 3aCO01B:

— IIBOSIIEPHUI IPOLIECODP;

—4 I'6 onepaTuBHOI mam’sITi,

— 10 I'6 mpocTopy Ha KOPCTKOMY JTHUCKY, IO HEOOXITHO Jisi 30epeKeHHS

JaHUX camoro BeOcalTy Ta Qortorpadiii 4oBHIB, (ailaiB BeO3acCTOCYHKY, 0azu
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JAHUX: B 3QJIEXKHOCTI BiJl SIKOCTI, KUIBKOCTI (oTorpadiii MOXIJIMBE MOJAJIbIIEC

30UIBIIEHHS MIHIMAJIBHUX BUMOT.

A.4 ITopsA0K KOHTPOJIIO TA NPUITMAHHS

Po6oTa Mae BUKOHYBAaTHCS Yy BiJIMTOBITHOCTI 3 3aTBEPKCHUM 3aBJIaHHSIM 1
KOHTPOJIIOETbCS KepiBHUKOM. OTpUMaHi pe3ysibTaTd poOOTH MPENCTaBIAIOTHCS B
MOSICHIOBJTBHIH 3aITUCII].

3aBepiagbHUM €TarnoM BUKOHAHHS Ta BIAMOBIAHO KOHTPOJIIO 1 MPUWMaHHS
JUTUIOMHOI KBaJTi(piKaliifHOT poOOTH MaricTpa € ii 3aXUCT, IKUil BAKOHY€ThCS TIEpe/T

e€K3aMEeHAaIIHOI KOMICIEIO.
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from .models import Userprof

from .models import Boattype

from .models import Boatmanufacturer
from .models import Locationregion
from .models import Location

from .models import Boatmodel

from .models import Boat

from .models import Userprofboatset
from .models import Boatpic

from .models import Buildmaterial
from .models import Boatsale

from .models import Dealerquestion
from django.core.paginator import Paginator

from django.shortcuts

def own userprof boats view(request,

import render

sortorder = 0):

if not request.user.is authenticated:

render (request,
{"boats":

"boater/oboats.html",
None,

"boatsets": []

})
try:
userprofs =

Userprof.objects.select related("user").all()

userprof = userprofs.get(user = request.user)
except Userprof.DoesNotExist:
userprof = None
return render (request, "boater/oboats.html",
{"boats": None,
"boatsets": []
})
boats = Boat.objects.select related("dealerprof",

"boatmodel",

"boatmodel boatmanufacturer",
"boatmodel boattype",

"location") .prefetch related("userviews",

"userlikes") .all ()
boats = boats.filter (dealerprof =
from django.db.models import Count

userprof)

boats = boats.annotate (userviews count =
Count ("userviews"))
boats = boats.annotate (userlikes count =
Count ("userlikes"))
if sortorder == O:
boats = boats.order by ("-creationdate")
elif sortorder == 1:
boats = boats.order by ("creationdate")
elif sortorder == 2:
boats = boats.order by ("userviews count")
elif sortorder == 3:
boats = boats.order by ("-userviews count")
elif sortorder == 4:
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boats = boats.order by ("userlikes count")
elif sortorder == 5:
boats = boats.order by ("-userlikes count")
elif sortorder == 6:
boats = boats.order by ("adtitle")
elif sortorder == 7:
boats = boats.order by ("-adtitle")
boatsets = []
userprofile = request.user
userprofile = Userprof.objects.get (user = userprofile)

for boat in boats:
if userprofile in boat.userlikes:
boat.wasliked = True
else:
boat.wasliked = False
if userprofile in boat.userviews:
boat.wasviewed = True
else:
boat.wasviewed = False
boatsets =
Userprofboatset.objects.prefetch related("boats") .all()
boatsets = boatsets.filter (userprof = userprofile)
for boat in boats:
boat.boatsets = []
for boatset in boatsets:
if boat in boatset.boats:
boat.boatsets.append (boatset)
else:
boatset.boats = []
return render (request, "boater/oboats.html",
{"boats": boats,
"boatsets": boatsets

1)

def boat detail view(request, boatId):
try:

boats = Boat.objects.select related("boatmodel",

"boatmodel boattype",
"boatmodel boatmanufacturer",
"location",

"location locationregion",
"dealerprof",

"dealerprof user",
"hullmaterial",

"deckmaterial") .prefetch related("buildmaterials",
"userviews",
"userlikes") .all ()
boat = boats.get(id = boatId)
except Boat.DoesNotExist:
boat = None
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return render (request, "boater/boat.html", {"boat":
None, "boatsets": None })

boatsets = []
if boat:
boat.userviews count

boat.userviews.count ()
boat.userlikes count = boat.userlikes.count ()
boat.pics = Boatpic.objects.filter (boat = boat)
if request.user.is authenticated:

userprofile = request.user
userprofile = Userprof.objects.get (user =
userprofile)
boat view = Boatview (boat = boat, userprof =
userprofile)

boat view.save ()

if userprofile in boat.userlikes:
boat.wasliked = True
else:

boat.wasliked = False
if userprofile in boat.userviews:

boat.wasviewed = True
else:

boat.wasviewed = False
boatsets =

Userprofboatset.objects.prefetch related("boats") .all()

boatsets = boatsets.filter (userprof =
userprofile)

for boatset in boatsets:
if boat in boatset.boats:

boatset.boats = [boat.id]
else:

boatset.boats = []

return render (request, "boater/boat.html",
{"boat": boat,

"boatsets": boatsets

)

def userprof boats view(request, userprofName,

sortorder =
0):
try:
userprofs =
Userprof.objects.select related("user").all()
userprof = userprofs.get (user username =
userprofName)
except Userprof.DoesNotExist:
userprof = None

return render (request, "boater/usboats.html",
{"boats": None,
"boatsets": []
1)
boats = Boat.objects.select related("dealerprof",
"boatmodel",

"boatmodel boatmanufacturer",



"boatmodel boattype",
"location") .prefetch related("userviews",
"userlikes") .all ()
boats = boats.filter (dealerprof = userprof)
from django.db.models import Count
boats = boats.annotate (userviews count
Count ("userviews"))
boats = boats.annotate (userlikes count
Count ("userlikes"))
if sortorder ==
boats = boats.order by ("-creationdate")

elif sortorder == 1:

boats = boats.order by ("creationdate™)
elif sortorder == 2:

boats = boats.order by ("userviews count")
elif sortorder == 3:

boats = boats.order by ("-userviews count")
elif sortorder == 4:

boats = boats.order by ("userlikes count")
elif sortorder == 5:

boats = boats.order by ("-userlikes count")
elif sortorder == 6:

boats = boats.order by ("adtitle")
elif sortorder == 7:

boats = boats.order by ("-adtitle")
boatsets = []
if request.user.is authenticated:

userprofile = request.user

userprofile = Userprof.objects.get (user =
userprofile)
for boat in boats:
if userprofile in boat.userlikes:
boat.wasliked = True
else:
boat.wasliked = False
if userprofile in boat.userviews:
boat.wasviewed = True
else:
boat.wasviewed = False
boatsets =
Userprofboatset.objects.prefetch related("boats").all()
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boatsets = boatsets.filter (userprof = userprofile)

for boat in boats:
boat.boatsets = []
for boatset in boatsets:
if boat in boatset.boats:
boat.boatsets.append (boatset)
else:
boatset.boats = []

return render (request, "boater/usboats.html",

{"boats": boats,
"boatsets": boatsets

1)
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def liked boats view(request, sortorder =
if not request.user.is authenticated:
render (request, "boater/lboats.html",
{"boats": None,
"boatsets": []
)

0):

try:
userprofs =
Userprof.objects.select related("user") .all ()
userprof = userprofs.get (user =
except Userprof.DoesNotExist:
userprof = None
return render (request, "boater/lboats.html",
{"boats": None,
"boatsets": []
})
boats = Boat.objects.select related("dealerprof",
"boatmodel",
"boatmodel boatmanufacturer",
"boatmodel Dboattype",
"location") .prefetch related("userviews",
"userlikes") .all ()
boats = boats.all()
from django.db.models import Count

request.user)

boats = boats.annotate (userviews count =
Count ("userviews"))
boats = boats.annotate (userlikes count =

Count ("userlikes"))
if sortorder

boats = boats
elif sortorder
boats = boats
elif sortorder
boats = boats

.order by("-creationdate™)

1:

.order by ("creationdate")

2

.order by ("userviews count")

elif sortorder == 3:
boats = boats.order by ("-userviews count")
elif sortorder == 4:

boats = boats
elif sortorder
boats = boats
elif sortorder

.order by ("userlikes count")

5.

.order by ("-userlikes count")

6.

.order by ("adtitle")

boats = boats
elif sortorder == 7:
boats = boats.order by ("-adtitle")
boatsets = []
userprofile = request.user
userprofile = Userprof.objects.get (user = userprofile)

liked boats = []
for boat in

boats:

if userprofile in boat.userlikes:
if userprofile in boat.userviews:

boat.wasviewed =

else:

True
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boat.wasviewed = False
liked boats.append (boat)
boatsets =
Userprofboatset.objects.prefetch related("boats") .all()
boatsets = boatsets.filter (userprof = userprofile)

for boat in boats:
boat.boatsets = []
for boatset in boatsets:
if boat in boatset.boats:
boat.boatsets.append (boatset)
else:
boatset.boats = []
return render (request, "boater/lboats.html",
{"boats": liked boats,
"boatsets": boatsets

)

def history boats view(request, sortorder = 0):
if not request.user.is authenticated:
render (request, "boater/hboats.html",
{"boats": None,

"boatsets": []
})
try:
userprofs =
Userprof.objects.select related("user").all()
userprof = userprofs.get (user = request.user)
except Userprof.DoesNotExist:
userprof = None

return render (request, "boater/hboats.html",
{"boats": None,
"boatsets": []
})

boats = Boat.objects.select related("dealerprof",
"boatmodel",

"location",
"boatmodel boatmanufacturer",

"boatmodel boattype") .prefetch related("userviews",
"userlikes") .all ()
boats = boats.all()
from django.db.models import Count

boats = boats.annotate (userviews count
Count ("userviews"))

boats = boats.annotate (userlikes count =
Count ("userlikes"))

if sortorder ==
boats = boats.order by ("-creationdate")

elif sortorder == 1:
boats = boats.order by ("creationdate")
elif sortorder == 2:

boats = boats.order by ("userviews count")
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elif sortorder == 3:

boats = boats.order by ("-userviews count")
elif sortorder == 4:

boats = boats.order by ("userlikes count")
elif sortorder == 5:

boats = boats.order by ("-userlikes count")
elif sortorder == 6:

boats = boats.order by ("adtitle")
elif sortorder == 7:

boats = boats.order by ("-adtitle")
boatsets = []
userprofile = request.user
userprofile = Userprof.objects.get (user = userprofile)

history boats = []
for boat in boats:
if userprofile in boat.userviews:
if userprofile in boat.userviews:
boat.wasliked = True
else:
boat.wasliked = False
history boats.append (boat)
boatsets =
Userprofboatset.objects.prefetch related("boats").all()
boatsets = boatsets.filter (userprof = userprofile)
for boat in boats:
boat.boatsets = []
for boatset in boatsets:
if boat in boatset.boats:
boat.boatsets.append (boatset)
else:
boatset.boats = []
return render (request, "boater/hboats.html",
{"boats": history boats,
"boatsets": boatsets

)

def boatset boats view(request, boatsetId, sortorder = 0):
if not request.user.is authenticated:
render (request, "boater/boatset.html",
{"boats": None,

"boatsets": []
})
try:
userprofs =
Userprof.objects.select related("user") .all ()
userprof = userprofs.get (user = request.user)

except Userprof.DoesNotExist:
userprof = None
return render (request, "boater/boatset.html",
{"boats": None,
"boatsets": []

1)
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boats = Boat.objects.select related("dealerprof",
"boatmodel",
"boatmodel boatmanufacturer",
"boatmodel boattype",

"location") .prefetch related("userviews",
"userlikes") .all ()
try:
userprofboatsets =
Userprofboatset.objects.prefetch related("boats") .select related
("userprof") .all ()

userprofboatset = userprofboatsets.get(id =
boatsetId)
userprofboatset.ids = []
for boat in userprofboatset.boats:
userprofboatset.ids.append (boat.id)
except Userprofboatset.DoesNotExist:
userprofboatset = None
return render (request, "boater/boatset.html",
{"boats": None,
"boatsets": []
})
boats = boats.filter (id in = userprofboatset.ids)
from django.db.models import Count
boats = boats.annotate (userviews count =
Count ("userviews"))
boats = boats.annotate (userlikes count
Count ("userlikes™))
if sortorder == 0:
boats = boats.order by ("-creationdate")
elif sortorder == 1:
boats = boats.order by("creationdate")
elif sortorder == 2:
boats = boats.order by ("userviews count")
elif sortorder == 3:
boats = boats.order by("-userviews count")
elif sortorder == 4:
boats = boats.order by ("userlikes count")
elif sortorder == 5:
boats = boats.order by ("-userlikes count")
elif sortorder == 6:
boats = boats.order by ("adtitle")
elif sortorder == 7:
boats = boats.order by ("-adtitle")
boatsets = []
userprofile = request.user
userprofile = Userprof.objects.get (user = userprofile)
for boat in boats:
if userprofile in boat.userlikes:
boat.wasliked = True
else:
boat.wasliked = False
if userprofile in boat.userviews:
boat.wasviewed = True



73

else:
boat.wasviewed = False
boatsets =
Userprofboatset.objects.prefetch related("boats") .all()
boatsets = boatsets.filter (userprof = userprofile)

for boat in boats:
boat.boatsets = []
for boatset in boatsets:
if boat in boatset.boats:
boat.boatsets.append (boatset)
else:
boatset.boats = []
return render (request, "boater/boatset.html",
{"boats": boats,
"boatsets": boatsets

)

def search boats view (request):
if request.user.is authenticated:
try:
userprofs =
Userprof.objects.select related("user").all()
userprof = userprofs.get (user = request.user)
except Userprof.DoesNotExist:
userprof = None
boat models =
Boatmodel.objects.select related("boatmanufacturer") .all()
boat manufacturers = Boatmanufacturer.objects.all()
boat locations =
Location.objects.select related("locationregion") .all()
boat types = Boattype.objects.all()
boat materials = Buildmaterial.objects.all()
boats = Boat.objects.select related("dealerprof",
"boatmodel", "boatmodel boatmanufacturer",
"boatmodel boattype", "location") .prefetch related("userviews",
"userlikes") .all ()
boat data = {}

boat data["manufacturers"] = boat manufacturers
boat manuf = request.GET.get ('manuf')
if boat manuf:

try:

boat manuf =
Boatmanufacturer.objects.get (manufacturertitle = boat manuf)
except Boatmanufacturer.DoesNotExist:

boat manuf = None

render (request, "boater/searchboats.html",
{"boats": [1,
"boatsets": [],
"boatmodels": boat models,
"boattypes": boat types,
"boatlocations": boat locations,
"boatmaterials": boat materials,
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"manufacturers": boat manufacturers

1)

boats = boats.filter (boatmodel boatmanufacturer =

boat manuf)
boat data["boatmodels"] = boat models
boat model = request.GET.get ('model')
if boat model:
try:
boat model = Boatmodel.objects.get (modeltitle

boat model)
except Boatmodel.DoesNotExist:

boat model = None

render (request, "boater/searchboats.html",
{"boats": [],
"boatsets": [],
"boatmodels": boat models,
"boattypes": boat types,
"boatlocations": boat locations,
"boatmaterials": boat materials,
"manufacturers": boat manufacturers

})
boats = boats.filter (boatmodel = boat model)

boat data["boatlocations"] = boat locations
boat location = request.GET.get ('location')
if boat location:

try:

boat location =
Location.objects.get (centertitle = boat location)
except Location.DoesNotExist:
boat location = None
render (request, "boater/searchboats.html",
{"boats": [],
"boatsets": [],
"boatmodels": boat models,
"boattypes": boat types,
"boatlocations": boat locations,
"boatmaterials": boat materials,
"manufacturers": boat manufacturers
})
boats = boats.filter (location = boat location)
boat data["boatmaterials"] = boat materials
boat hullmaterial = request.GET.get ('hullmaterial')
if boat hullmaterial:

try:
boat hullmaterial = int (boat hullmaterial)
boat hullmaterial =
Buildmaterial.objects.get (id = boat hullmaterial)

except Buildmaterial.DoesNotExist:
boat hullmaterial = None
render (request, "boater/searchboats.html",
{"boats": [],
"boatsets": [],
"boatmodels": boat models,



"boattypes": boat types,

"boatlocations": boat locations,
"boatmaterials": boat materials,
"manufacturers": boat manufacturers

1)
boats = boats.filter (hullmaterial =

boat hullmaterial)

boat deckmaterial = request.GET.get ('deckmaterial')
if boat deckmaterial:
try:
boat deckmaterial = int (boat deckmaterial)
boat deckmaterial =
Buildmaterial.objects.get (id = boat deckmaterial)

except Buildmaterial.DoesNotExist:
boat deckmaterial = None
render (request, "boater/searchboats.html",
{"boats": [1],
"boatsets": [],
"boatmodels": boat models,
"boattypes": boat types,
"boatlocations": boat locations,
"boatmaterials": boat materials,
"manufacturers": boat manufacturers
})
boats = boats.filter (deckmaterial =
boat deckmaterial)

boat showernumber = request.GET.get ('startshowers')
if boat showernumber:
boat showernumber = int (boat showernumber)

boats = boats.filter (showernumber gte =
boat showernumber)

boat showernumber = request.GET.get ('endshowers')
if boat showernumber:
boat showernumber = int (boat showernumber)

boats = boats.filter (showernumber 1lte =
boat showernumber)
boat toiletnumber = request.GET.get ('starttoilets')
if boat toiletnumber:
boat toiletnumber = int (boat toiletnumber)
boats = boats.filter (toiletnumber gte =
boat toiletnumber)
boat toiletnumber = request.GET.get ('endtoilets')
if boat toiletnumber:
boat toiletnumber = int (boat toiletnumber)
boats = boats.filter (toiletnumber Ilte =
boat toiletnumber)

boat lifejackets = request.GET.get ('startlifejackets'

if boat lifejackets:
boat lifejackets = int(boat lifejackets)
boats = boats.filter(lifejackets gte =
boat lifejackets)
boat lifejackets = request.GET.get ('endlifejackets")
if boat lifejackets:

75

)
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boat lifejackets = int (boat lifejackets)
boats = boats.filter(lifejackets 1lte =
boat lifejackets)
boat navigation = request.GET.get ('navigation')
if boat navigation:
boats = boats.filter (navigation = boat navigation)
boat radiocommunication = request.GET.get ('radio')
if boat radiocommunication:
boats = boats.filter (radiocommunication
boat radiocommunication)
boat data["boattypes"] = boat types
boat title = request.GET.get ('adtitle')
if boat title:
boats = boats.filter (adtitle icontains

boat title)
boat builtyear = request.GET.get ('startbuiltyear"')
if boat builtyear:
boat builtyear = int (boat builtyear)
boats = boats.filter (builtyear gte =
boat builtyear)
boat builtyear = request.GET.get ('endbuiltyear')
if boat builtyear:
boat builtyear = int (boat builtyear)
boats = boats.filter (builtyear 1lte =
boat builtyear)
boat width = request.GET.get ('startboatwidth')
if boat width:
boat width = int (boat width)
boats = boats.filter (width gte = boat width)
boat width = request.GET.get ('endboatwidth')
if boat width:
boat width = int (boat width)
boats = boats.filter(width 1lte = boat width)
boat length = request.GET.get ('startboatlength')
if boat length:
boat length = int (boat length)
boats = boats.filter (length gte = boat length)
boat length = request.GET.get ('endboatlength')
if boat length:
boat length = int (boat length)
boats = boats.filter (length 1lte = boat length)
boat conditiontype = request.GET.get ('condtype')
if boat conditiontype:
boats = boats.filter (conditiontype =
boat conditiontype)

boat price = request.GET.get ('startprice')
if boat price:
boat price = float (boat price)
boats = boats.filter (price gte = boat price)
boat price = request.GET.get ('endprice')
if boat price:
boat price = float (boat price)

boats = boats.filter(price 1lte = boat price)



boat hulltype = request.GET.get ('hulltype')
if boat hulltype:
boats = boats.filter (hulltype = boat hulltype)

boat watercapacity = request.GET.get ('startcapacity')

if boat watercapacity:
boat watercapacity = int (boat watercapacity)
boats = boats.filter (watercapacity gte =
boat price)
boat watercapacity = request.GET.get ('endcapacity')
if boat watercapacity:
boat watercapacity = int (boat watercapacity)
boats = boats.filter (watercapacity lte =
boat price)
boat enginefuelcapacity =
request.GET.get ('startenginefuelcapac')
if boat enginefuelcapacity:
boat enginefuelcapacity =
int (boat enginefuelcapacity)
boats = boats.filter (enginefuelcapacity gte
boat enginefuelcapacity)
boat enginefuelcapacity =
request.GET.get ('endenginefuelcapac')
if boat enginefuelcapacity:
boat enginefuelcapacity =
int (boat enginefuelcapacity)
boats = boats.filter (enginefuelcapacity lte =
boat enginefuelcapacity)

7

boat enginehours = request.GET.get ('startenginehours')

if boat enginehours:
boat enginehours = float (boat enginehours)
boats = boats.filter (enginehours gte =
boat enginehours)

boat enginehours = request.GET.get ('endenginehours')
if boat enginehours:
boat enginehours = float (boat enginehours)

boats = boats.filter (enginehours 1lte =
boat enginehours)
boat enginehorsepowers =
request.GET.get ('starthorsepowers"')
if boat enginehorsepowers:
boat enginehorsepowers =
float (boat enginehorsepowers)
boats = boats.filter (enginehorsepowers gte
boat enginehorsepowers)
boat enginehorsepowers =
request.GET.get ('endhorsepowers"')
if boat enginehorsepowers:
boat enginehorsepowers =
float (boat enginehorsepowers)
boats = boats.filter (enginehorsepowers lte =
boat enginehorsepowers)
boat enginereleaseyear =
request.GET.get ('starreleaseyear')
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if boat enginereleaseyear:
boat enginereleaseyear =
int (boat enginereleaseyear)
boats = boats.filter (enginereleaseyear gte
boat enginereleaseyear)
boat enginereleaseyear =
request.GET.get ('endreleaseyear')
if boat enginereleaseyear:
boat enginereleaseyear =
int (boat enginereleaseyear)
boats = boats.filter (enginereleaseyear lte =
boat enginereleaseyear)
boat displacement = request.GET.get ('displacement')
if boat displacement:
boat displacement = int (boat displacement)
boats = boats.filter (displacement Ilte =
boat displacement)
boat enginemake = request.GET.get ('enginemake')
if boat enginemake:
boats = boats.filter (enginemake = boat enginemake)
boat enginefueltype = request.GET.get ('enginefueltype')
if boat enginefueltype:

boats = boats.filter (enginefueltype =
boat enginefueltype)
boats = boats.filter(state = 1)

from django.db.models import Count

boats = boats.annotate (userviews count
Count ("userviews"))

boats = boats.annotate (userlikes count =
Count ("userlikes"))

if sortorder

boats = boats
elif sortorder
boats = boats
elif sortorder
boats = boats

.order by("-creationdate™)

1:

.order by ("creationdate")

2

.order by ("userviews count")

elif sortorder == 3:
boats = boats.order by ("-userviews count")
elif sortorder == 4:

boats = boats
elif sortorder

.order by ("userlikes count")

5.

.order by ("-userlikes count")

boats = boats
elif sortorder == 6:
boats = boats.order by ("adtitle")

elif sortorder
boats = boats

7

.order by ("-adtitle")

boatsets = []
userprofile = request.user
userprofile = Userprof.objects.get (user = userprofile)

for boat in boats:
if userprofile in boat.userlikes:
boat.wasliked = True
else:
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boat.wasliked = False
if userprofile in boat.userviews:
boat.wasviewed = True
else:
boat.wasviewed = False
boatsets =
Userprofboatset.objects.prefetch related("boats") .all()
boatsets = boatsets.filter (userprof = userprofile)
for boat in boats:
boat.boatsets = []
for boatset in boatsets:
if boat in boatset.boats:
boat.boatsets.append (boatset)

else:
boatset.boats = []
boat data["boats"] = boats
boat datal["boatsets"] = boatsets
boat data["boattypes"] = boat types
boat data["boatmaterials"] = boat materials,

return render (request, "boater/searchboats.html",
boat data)

from .forms import BoatForm
from .predictmodel import getpricekozymodel

def boat ad publish view(request):
if not (request.user.is authenticated and
request.user.is active):
return render (request, "boater/publish.html",
{"form": None })

try:
userprofs =
Userprof.objects.select related("user") .all ()
userprof = userprofs.get (user = request.user)

except Userprof.DoesNotExist:
boatform = None
return render (request, "boater/publish.html",
{"form": boatform })
if request.method == "POST":
boatform = BoatForm(request.POST)
if boatform.is valid():
boat ad = boatform.save (commit = False)
boat ad.dealerprof = userprof
boat ad.pricerecom = getpricekozymodel (boat ad)
boat ad.save ()
return redirect ('boatdetailview', boatId =

boat ad.id)
else:
boatform = BoatForm()
return render (request, "boater/publish.html", {"form":
boatform })



def boat ad change view(request, boatId):
if request.user.is authenticated and

request.user.is active:

try:
userprofs =
Userprof.objects.select related("user") .all ()
userprof = userprofs.get (user = request.user)

except Userprof.DoesNotExist:
userprof = None
return render (request, "boater/edit.html",
{"form": None })
try:
boat = Boat.objects.get (id = boatId)
except Boat.DoesNotExist:
boat = None
if boat:
boatform = BoatForm (request.POST or None,
instance = boat)
if request.method == "POST" and
boatform.is valid() :
boat.pricerecom = getpricekozymodel (boat)
boatform.save ()
return redirect ('boatdetailview', boatId =
boatId)
else:
boatform = None
return render (request, "boater/edit.html", {"form":
boatform })

from .forms import UserprofboatsetForm

def userprofboatset add view(request):
if not (request.user.is authenticated and

request.user.is active):
return render (request, "boater/addboatset.html",

{"form": None })

try:
userprofs =
Userprof.objects.select related("user") .all ()
userprof = userprofs.get (user = request.user)

except Userprof.DoesNotExist:
userprof boatset form = None
return render (request, "boater/addboatset.html",
{"form": userprof boatset form })
if request.method == "POST":
userprof boatset form =
UserprofboatsetForm (request.POST)
if userprof boatset form.is valid():
userprofboatset =
userprof boatset form.save(commit = False)
userprofboatset.userprof = userprof
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userprofboatset.save ()
return redirect ('boatsetboatsview', boatsetlId =
userprofboatset.id)
else:
userprof boatset form = UserprofboatsetForm/()
return render (request, "boater/addboatset.html",
{"form": userprof boatset form })

def userprofboatset change view (request,
userprofboatsetId) :
if request.user.is authenticated and
request.user.is active:

try:
userprofs =
Userprof.objects.select related("user").all()
userprof = userprofs.get(user = request.user)

except Userprof.DoesNotExist:
userprof = None
return render (request, "boater/editset.html",
{"form": None 1})
try:
userprof boatset =
Userprofboatset.objects.select related("userprof",
"userprof user").get(id = userprofboatsetId)
except Userprofboatset.DoesNotExist:
userprof boatset = None
if not (userprof boatset and
userprof boatset.userprof == userprof):
return render (request, "boater/editset.html",
{"form": None })
if userprof boatset:
userprof boatset form =
UserprofboatsetForm(request.POST or None, instance =
userprof boatset)
if request.method == "POST" and
userprof boatset form.is valid():
userprof boatset form.save ()
return redirect ('boatsetboatsview', boatsetlId =
userprofboatsetId)
else:
userprof boatset form = None
return render (request, "boater/editset.html", {"form":
userprof boatset form })

from .forms import BoatsaleForm

def boatsale add view (request, boatId):
try:
boats = Boat.objects.all()
boat = boats.get(id = boatId)



except Boat.DoesNotExist:
boat = None
return render (request, "boater/addboatsale.html",
{"boat": None })
if not (request.user.is authenticated and
request.user.is active):
return render (request, "boater/addboatsale.html",
{"form": None })

try:
userprofs =
Userprof.objects.select related("user") .all ()
userprof = userprofs.get (user = request.user)

except Userprof.DoesNotExist:
boatsale form = None
return render (request, "boater/addboatsale.html",
{"form": boatsale form })
if request.method == "POST":
boatsale form = BoatsaleForm(request.POST)
if boatsale form.is valid():
boatsale = boatsale form.save (commit = False)
boatsale.userprof = userprof
boatsale.boat = boat
boatsale.state = 0
boatsale.save ()
return redirect ('ownboatsalesview')
else:
boatsale form = BoatsaleForm()
return render (request, "boater/addboatsale.html",
{"form": boatsale form })

def own userprof boatsales view (request, sortorder = 0):
if not request.user.is authenticated:
render (request, "boater/oboatsales.html",
{"boatsales": None,

"boatsets": []
})
try:
userprofs =
Userprof.objects.select related("user") .all ()
userprof = userprofs.get (user = request.user)

except Userprof.DoesNotExist:
userprof = None
return render (request, "boater/oboatsales.html",
{"boatsales": None,
"boatsets": []
1)
boatsales = Boatsale.objects.select related("boat",
"boat boatmodel",
"boat location",
"boat boatmodel boatmanufacturer",
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"boat boatmodel boattype") .prefetch related("boat userviews",
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"boat userlikes").all()
boatsales = boatsales.filter (userprof = userprof)
from django.db.models import Count
if sortorder == 0:

boatsales = boatsales.order by("-apllicationdate")
elif sortorder ==

boatsales = boatsales.order by ("apllicationdate")
boatsets = []

for boatsale in boatsales:
if userprofile in boatsale.boat.userlikes:
boat.wasliked = True
else:
boat.wasliked = False
if userprofile in boatsale.boat.userviews:
boat.wasviewed = True
else:
boat.wasviewed = False
boatsets =
Userprofboatset.objects.prefetch related("boats") .all()
boatsets = boatsets.filter (userprof = userprofile)
for boatsale in boatsales:
boatsale.boat.boatsets = []
for boatset in boatsets:
if boatsale.boat in boatset.boats:
boatsale.boat.boatsets.append (boatset)
else:
boatset.boats = []
return render (request, "boater/oboatsales.html",
{"boatsales": boatsets,
"boatsets": boatsets

1)

def boat boatsales view(request, boatld, sortorder = 0):
try:
boats = Boat.objects.all()
boat = boats.get(id = boatId)
except Boat.DoesNotExist:
boat = None
return render (request, "boater/boatboatsales.html",
{"boat": None,
"boatsales": boatsales })
if not request.user.is authenticated:
render (request, "boater/boatboatsales.html",
{"boat": None,

"boatsales": []
)
try:
userprofs =
Userprof.objects.select related("user").all()
userprof = userprofs.get (user = request.user)

except Userprof.DoesNotExist:
userprof = None
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return render (request, "boater/boatboatsales.html",

{"boat": None,
"boatsales": None,
"boatsets": []
})
if boat.dealerprof == userprof:
boatsales = Boatsale.objects.select related("boat",

"boat boatmodel",
"boat location",
"boat boatmodel boatmanufacturer",

"boat boatmodel boattype").prefetch related("boat userviews",
"boat userlikes").all()
boatsales = boatsales.filter (boat = boat)
if sortorder ==
boatsales = boatsales.order by ("-
apllicationdate")
elif sortorder ==
boatsales =
boatsales.order by ("apllicationdate")
boatsets = []
for boatsale in boatsales:
if userprofile in boatsale.boat.userlikes:
boat.wasliked = True
else:
boat.wasliked = False
if userprofile in boatsale.boat.userviews:
boat.wasviewed = True
else:
boat.wasviewed = False
boatsets =
Userprofboatset.objects.prefetch related("boats").all()
boatsets = boatsets.filter (userprof = userprofile)
for boatsale in boatsales:
boatsale.boat.boatsets = []
for boatset in boatsets:
if boatsale.boat in boatset.boats:
boatsale.boat.boatsets.append (boatset)
else:
boatset.boats = []
return render (request, "boater/boatboatsales.html",
{"boatsales": boatsales,
"boat": boat,
"boatsets": boatsets
)
else:
return render (request, "boater/boatboatsales.html",
{"boatsales": None,
"boat": None,
"boatsets": []

1)



JTOJNATOK B

Caaiiin npe3eHranii
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MiHicTepcTBO OCBITU | HayKK YKpaiHu

HaLioHanbHWI yHiBE pcUTET «3anopisbka NoaiTeXHiKa»

Kadeppa nporpamHumx 3acobis

JvinnomHa kBanidikauinHa poboTa Marictpa Ha Temy:

AOCNIAXEHHATA NPOrPAMHA PEANI3ALIA METO/AIB
MATPUMKW MPOAAXY YOBHIB. RESEARCH AND SOFTWARE
IMPLEMENTATION OF METHODS FOR SUPPORTING BOAT SALES

BukoHana ctygeHTka rpynu KHT-123m Amutpo KO3I1
KepiBHUK K.T.H., AOLLEHT Banepivn J/IbOBKIH

Pucynok B.1 — IlouarkoBuii cnai

OB’eKT, MPEAMET, META POBOTU

* O6'exT poboTH — NpoLec Npogaxy YOBHIB.

* [peamet poboTn — MeTOAM NIATPUMKM NPOAAXKY YOBHIB.

* MeTa po60Tu — po3pobuTh NnporpamHe 3abesneyeHHA NIATPUMKN NPOAAXKY
YOBHIB A/111 3a6e3neyeHHs pilleHb CTOCOBHO BU3HAYeHHS BApPTOCTi MPOAAXY
Ha OCHOBI AaHMUX.

Pucynok B.2 — O6’exT, npeameTt, meta poOoTH
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3ABAAHHA POBOTHU

* BUKOHATW aHai3 NiATPUMKU NPOAaXxy HYOBHIB;

* PO3p0obUTU METOZ BU3HAYEHHSI peKOMEHA0BaHOI BAPTOCTI MPOAAXY YOBHJ;

* BUKOHATW NPOEKTYBAHHSA NPOrpamu NiATPUMKU MPOAAXY YOBHIB;
* peanisyBaTtu nporpamy nigTpUMKM NpoAaxy YOBHIB;

* BUKOHATU eKCnepuMeHTa ibHe J0C/iA)KeHHA NPOrHO3yBaHHA BapTOCTI
MPOAaKy YOBHaA.

Pucynok B.3 — 3aBganns poGotu

MNOPIBHAHHA AHAJIOINIB PO3POBKHU
BEB3ACTOCYHKY MNIATPUMKW MNMPOA4AXY

Poswupernii CraHpapTHUM Poswuvperunii
PoswupeHi CraHgapTHi PoswwpeHi
AsTomobii,
YosHu HEePYXOMICTb, BOAHUM YosHu
TpaHcrnopT
+ + +

- - +

4

Pucynok B.4 — IlopiBHAHHS aHAJIOTIB pO3POOKH BE03aCTOCYHKY MIATPUMKH

pOJaKy YOBHIB
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METOA NMPOIMHO3YBAHHA BAPTOCTI
NMPOAAXYYHOBHA

euainenHa Habopy aanix T3 ‘
BUNyeHHA AyBnikaTis

NePeTBOPEHHA BaPTOCTI 0BHIE 3
HaBNansHol BuGIpDKt AaHNX Y EQMHI ‘
_rpowosiogmsmy |

BCTRHOBNEHHA KaTeropianoHitX 03HaK
HABUANEHO! BUGIDIN AaHIX

CTBOPEHHA MOENI NPOTHOZYBAHHA HA
0cxo8i merony Random Forest

[ HaguanHA MoReNi Ha OCHOST MeTORy |
Random Forest 1a vaguansHol |
8uGipKn pasmx

NPeACTABNEHHA OrONOWEHHA NPO
IDOJAX YOBHA ¥ BUMMAL) 3HaueHs ‘
BXiHMx 033K MOgent

DPOFHO3YBaHHR BIPTOCTI NPOREXY |
uosHa

-

rineus

Pucynoxk B.5 — Mertoja nporHo3yBaHHsI BapTOCTI POy YOBHA

BUEIP BEBOPEVMBOPKY ANA PO3POBKU
NMPOIPAMU TIATPUMKW MPOAAXY HOBHIB

BebdpeiimBopk Bebopeiimeopk
Python PHP

MoTpebye AoaaTkoBol onTMMizawii
MpuaaTHWi
Ans 3abesneyeHHs TOro X pieHs

Buicokmit, Wmpoka KinbKicTb )
Fipwwia

aKTyanbHUx 3acobis

Bucokuii piseHb NigTpUMKHN,
Buicokuii piBeHb NiaATP UMK
Be/IMKa KiNbKiCTb NPakTMK

Pucynok B.6 — Bubip BeOppeiiMBOpKY /151 pO3pOOKH MporpamMu MiATPUMKH

pOJaKy YOBHIB
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== [AIATPAMATIPELEAEHTIB KO-
s ez PVUICTYBAHA TIPOIPAMU T A -
i TPUMKW MPOAAXYYOBHIB

=
BATBODEHNR NepRNiKy YOBHIS,
ATIOROGINK XOPACTYEREM. A aosion el
Exdindy TR B1BCHOT
T T B -
'R078BAHKA 40BHA 20 0GP < |-Extends—— BIIXMNENHA 40BN 3 ROGIDAN
OB 8580 Ha
PUpSaNA oeHa - BRUNHHA 33A80H
TIRTBUPANEHHA JARBH KE . /| -Extendy’ Ha npuataie uoeKa
puaGaNa wopa
BATEOPEHHA Nepenicy 33AB0
3 NPAA0aHHE 408HA.

=
3 NPuatassR YoBHA.

SiATs0peHHR neperiiy
o8+ 3 200ipKH

EiATBOpENwA Nepenixy
20600k x0p

Pucynox B.7 — [liarpama npernie/ieHTiB KO-puUCcTyBaya Mporpamu miJg-TPUMKH

POy YOBHIB

CXEMA BA3V AAHNX

id
w biuldmaterialtitie

Pucynoxk B.8 — Cxema 6a3u mannx
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CXEMA OYHKUIOHYBAHHA MPOIrPAMU
MATPUMKIN NMPOAAXY HYOBHIB

‘

OUYE CFONOL 3 POATENY YOBNE

Pucynok B.9 — Cxema ¢QyHKIIIOHYBaHHS TPOTrpaMu MiATPUMKH MPOJIAKy YOBHIB

CTOPIHKA AOBIPKNYOBHIB

Boater

Pucynok B.10 — Ctopinka 1006ipky 4OBHIB
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|
CTOPIHKA OTONNOWEHHA MPO MNMPOAAX
HOBHA

Boater

KAHTPI

Pucynoxk B.11 — Ctopinka orosoiieHHs Mpo Mpoaax YOBHA

NYBAIKALUIA OFO/NOLWEHHA MPO NMPOAAXYOBHA

PexomenaoBana Bapricte: 270000 €

Pucynok B.12 — [TyGumikartist orojiomeHHs mpo npojiax 4oBHA
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EKCMEPUMEHTAJIBHE AOCNIAXEHHA

0,001533 0,010117 0,000102
0,001511 0,010189 0,000104
0,001346 0,00774 599122E-05
0,00131 0,007839 6,576724E-05
0,001298 0,008052 6,483627E-05
0,001305 0,008357 6,984261E-05
0,001347 0,008527 7,270321E-05
0,001556 0,008009 6,41441E-05
0,092738 0,093114 0,00867

0,001141 0,008006 6,409851E-05
0,001141 0,007953 6,324723E-05
0,001127 0,007824 6,121165E-05
0,001119 0,007688 5,911011E-05

0,001075 0,007585 5,752831E-05

0,001113 0,007574 5,737047E-05

0,001131 0,007796 6,07748E-05

0,001491 0,009493 9,01143E-05

Pucynox B.13 — ExcniepuMenTanbue JOCT1HKEHHS

BUCHOBKW

- CTBOpeHa nporpamMa npusHayeHa A4/18 NiATPUMKU BUCTABAEHHA BNACHUX
HOBMX b0 BXWBaHUX YOBHIB A1 MPOAAXY LUNAXOM CTBOPEHHS BiANOBIAHNX
OroNoLWeHb, CTBOPEHHS, NIATBEPAXEHHS abo BigXMNEHHSA 3aABOK Ha
npuAbaHHS YOBHIB, NOLWYKY HEOOXiAHMX KOPUCTYBaYa YoBHIB. KopuctyBayam
HaAAETbCS MOX/IMBICTb CTBOPIOBATM BAACHI A06ipKn YOBHIB, W06
NoBepTaTUCh A0 paHile BigibpaHux.

* HaykoBa HOBM3Ha poboTK Noasira€e B METOAI NPOrHO3yBaHHSA BApTOCTI
MPOAaXKy YOBHA, AIKUM Ha OCHOBI O3HAK OTrO/IOLLIEHHS MPO NPOAAX YOBHA
BM3HAYa€ CTBOPEHHSA | HABYAHHA Moeni Ak aHcambato gepes pilweHb Random
Forest, wo 403B0o/ISIE NPOBECTU peKOMEHAALiMHE OLiHIOBAHHS BAPTOCTi YOBHA
Ans opMyBaHHSA NijCyMKOBOIO OrO/IOLLEHHS.

14

Pucynok B.14 — BucHoBku



